A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS. CHEMISTRY. AND MANUFACTURES. 



Vol. XXIX.— No. 7. 

[NEW SERIES. 1 



1 



NEW YORK, AUGUST 16, 1873. 



$3 per Jlnnom, 

IN aJJVAN('E 



A LAB&£ STE^lK CBAfTfl. 
Messrs. Appleby Brothers, of London, England, have sent 
to Vienna three steam cranos, for three, five, and seven tuns 
respectively, of the same general design, the difference be- 
ing only in proportion. We illustrate the largest of these 
cranes, in which, as in the others, the carriage is cast in one 
piece, the horns being provided with bearings for the travel- 
ing wheels. The central post is of wrought iron, and the 
top of the carriage is recessed for a spur wheel fitting on the 
column, and made fast or loose with it, and there is a raised 
roller path truly turned on the outer edge of the recess. A 
base plate, fitted with three friction rollers, revolves on the 
central column, two of the rollers b(?ing placed directly be- 
low the jib, and one at the back to take the weight of the 
boiler and tank. The engines are carried on this base plate 
in a pair of A frames, the feed water tank and the boiler be- 
ing placed some distance from the center of the crane post, 
and forming a counterbalance to the weight to be lifted. The 
boiler is vertical, and is fitted with two cross water tubes, 
■which system, although not so economical as the multitubu- 
lar as regards fuel, works out better in practice, as cranes are 
BO often fed with the worst kind of water. The work is done 
with a pair of direct-acting steam cylinders placed slightly 
on the incline, one outside each side frame, the crank pins 
being fitted into a pair of balanced disk plates. In addition 
to the usual lifting and turning motions, each crane has a 
neat arrangement- for traveling by steam and for altering 
the radius of jib by the same agency. The engine shaft be- 
tween the side frames carries a bevel wheel made fast or 
loose on the shaft by means of a toothed clutch, for driving 
an oblique worm shaft gearing into a tangent wheel on the 
derrick chain barrel for raising or lowering the jib, the worm 



wheel securely locking the jib in any position. A broad spur 
wheel is geared on the crank shaft, and works a narrow wheel 
below it on a weigh shaft, which has a small crank pin at 
each end equal to the stroke of the slide valves. The nar- 
row wheel can be moved by a hand lever laterally aboat four 
inches on a spiral feather, thus reversing the valves for run- 
ning the ungities in either direction. This arrangement an 
swers well, and is found to be more durable than a link mo- 
tion. A pair of spur vvhepla are placed on the left side of 
the crank shaft, and which gear into wheels on the counter- 
shaft below. One pair of these wheels are of equal, and the 
other of unequal, diameters, and either pair can be made 
drivers by means of a double toothed clutch. Provision is 
made for working the ciane by hand if necessary through 
this shaft, which also earring a set ot bevel wheels and double 
friction cones for driving the slewing and traveling motions. 
As this shaft has two speeds communicated to it from the 
engine shaft, it will impart two speeds to the slewing and 
traveling motions. The motion from this set of wheels is 
transmitted through a train of wheels to the spur wheel on 
the column, and wldch is twice the depth of the pinions 
gearing into it. The pinions are placed at different bights, 
so that the slewing pinion clears the pinion driving the tra- 
veling gear, and which is fixed. To travel the crane the body 
is fixed to the carriage, and the wheel, revolving on the crane 
post, drives the traveling motion. The friction cones are 
operated by an eccentric lever, and can be thrown in contact 
while the engine is running, the jib being put in motion 
gradually, without slack. On the cones being reversed, they 
act as a brake, and arrest the motion of the jib.- A i>inion 
sliding on a feather in and out of gear, with a spur wheel on 
the barrel shaft, conveys the lifting motion from the coun- 



tershaft. This pinion is withdrawn for lowering, and the 
descent of the load is controlled by a strap brake worked 
from a foot lever, which is fitted with a pawl and ratchet, so 
that the load can be left suspended at any point of its de. 
scent. 

As the slewing motion can be put into action through 
the cones while a load is being raised or lowered, a consid- 
erable saving of time is effected. It will be seen that the 
speeds o working are in direct relation to the loads ; as 
many as 60 or 70 loads may be lifted and turned round in an 
hour with the quick speed, while heavier loads, which neces- 
sarily require more time to manipulate, are dealt with at a 
correspondingly lower speed. 

The details of construction, says Engineering, to which 
journal we are indebted for the illustration, are "veil carried 
out in these cranes, which are well got up, without the su- 
perfluous finish too often given to machinery for esWbition. 

One of these machines did good service in unloading and 
transporting the heavy machinery sent to Vienna from En- 
gland. 



Clarifying: Beer. 

Of the thousand and one methods proposed for this pur- 
pose, one of the latest is that of Mr. Garton, and consists in 
the use of phoaphalo of lime. The process is as follows: A 
very concentrated solution of phosphate of soda is first put 
into the wort, and then gypsum or chloride of calcium and 
slaked lime are addod. Instead of the soda salt, phosphoric 
acid or some soluble phosphate of lime may be employed. 
This clarifier can be used at any stage of the process, either 
before or after fermentation. The same process is also re- 
commended for other fermented liquors. 
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TBIUMPH OP AmESICAN HABVBSTERS IN ADSXBIA-- 

THE English: exhibitobs back out of tse 

COMPETITION. 

The result of the trials of the mowing and reaping ma- 
chines, recently held at the Vienna Exposition, is a substan. 
tial and unequivocal triumph for the American inventions. 
We print elsewhere a full account of the experiments, ex- 
tracted fram the page of our English contemporary Sngi- 
neering, a report which we have purposely selected in pre- 
ference to many at hand from American correspondents, in 
order that our readers may have before them the acknowl. 
edgement of the victory as dictated by the most adversely 
prejadiced of all observers. 

It will be noted that the tests were confined to American 
machines in a large majority — in fact, we might add, exclu- 
sively, for the German devices entered were merely German 
imitations of Eaglish copies of American originals. The 
British manufacturers were conspicuous by their absence, 
declining to compete for no reason that we are able to dis- 
cover, other than that, after comparing their machines with 
those from this country, they considered their defeat a fore- 
gone conclusion. Their machines, presumably of the best 
types made, were entered for competition ; and according to 
their own showing, the circumstances of the trials were par. 
ticularly favorable for them. But in spite of all their facili- 
ties for improved construction, inspiteof their mucli vaunted 
progress in agricultural machinery, and in spite of medals 
and honors innumerable, won in domestic expositions, the 
English makers have fairly and squarely backed down, and 
this OD a simple inspection of the American exhibit. 

Eagineering makes an ineffectual attempt to gloss over 
the fact by disparaging the nature of the trial and conse- 
quently the ability of our machines to perform difficult 
work; but conveniently forgets that the same conditions 
were free to the devices of its own country. It seems to us that 
it would have been much more just and fair for the English 
exhibitors to have taken part in the ordeal, and sustained, if 
need be, an honorable de£eat,Tather than to permit the inferi- 
ority of their products to stand publicly confessed by a de- 
liberate and cowardly withdrawn from the contests. The 
part taken by oar contemporary in decrying an honestly won 
success is neither generous nor gracRful, nor is the clumsy 
subterfuge of ignorance, manifestly advanced in order to 
avoid a candid admission of superior merit, one worthy of a 
journal supposed to be upright and unprejudiced in its 

opinions and dealings. 

*-<«>-«> 

TOWING SAILING VESSELS. 

" Suppose a tug tows a sailing vessel at the rate of three 
knots an hour : would the vessel be propelled at the same 
speed, if the engines and propeller of the tug were placed in 
her?" This is a question recently asked by one of our cor- 
respondents ; and we propose to give the answej? at greater 
length than would be convenient in the columns devoted to 
" Answers to Correspondents." 

When a vessel moves through the water, it encounters re. 
sistance: 1st. The resistance of the midship section, which 
is iniuenced by the form of the bow lines, it being a well 
known fact that a wedge-shaped body is more easily forced 
through the water than a blunt ended one with the same 
immersed cross section. 2nd. The skin resistance, which 
depends upon the amount of immersed surface of the vessel. 
Both forms of resistance are also dependent upon the speed 
of the vessel, the resistance offered by the water to the ves 
sal's passage varying about asthesquare of the velocity. It 
will be seen, toen, that however the vessel is forced through 
the water, whether by power applied at the bow, such as 
the action of a tow rope, or by the motions of a wheel con- 
nected with itself, there is a definite amount of resistance to 
be overcome, to produce any given speed. If the vessel is 



being towed by a tug, the motive power must overcome the 
resistance of the tug, in addition to that of the vessel; so 
that, if the engine and propeller were removed from the tug 
to the vessel, the resistance to be overcome would be lessened 
by the amount offered by the tug. It does not follow, how- 
ever, that the vessel would go faster than before, or even as 
fast, under these new coi^itions. The propeller works in a 
yielding medium, and does not utilize all the power imparted 
to it by the engines. Part of the power goes to propel the 
vessel, and part is expended on slip, which produces no use- 
ful effect. It is well known that the propeller must be 
adapted to a vessel ; and it might happen that, in changing 
the machinery from the tug to the sailing vessel, we should 
give the latter a propeller that was not suitable ; so that the 
slip of the wheel would be increased, and she would not go 
as fast as before, with the same expenditure of power. In 
general, the propeller would not be adapted to its new po- 
sition, for there is ordinarily a great difference in the hulls 
of steamers and sailing vessels. Tug boats, as usually con- 
structed, have another advantage over sailing vessels, in 
their capacity for utilizing the power imparted to their 
wheels. Our readers have doubtless noticed that the sjern 
of a tug is constructed to overhang the immersed hull. The 
effect of this projection is to partially confine the water 
thrown up by the propeller in its revolution, thus creating a 
more solid medium for the action of the screw. The under 
part of the overhanging portion is also made in the form of 
an inclined plane, and the effect of the concussion of the 
water thrown up is to force the tug ahead. If the propeller 
were transferred to the sailing vessel, and given the same 
immersion as before, the loss of this overhanging portion 
would be perceived at once by the increased slip. We con- 
clude, then, that, under the ordinary circumstances which 
occur in practice, the effect of changing the motive power 
and propeller to the sailing vessel would be to decrease the 
speed. It may be interesting to consider whether there are 
any conditions under which this transfer could be made to 
advantage. 

Suppose the tug were secured behind the sailing vessel so 
as to form virtually an addition to the length of the latter : 
it is evident that it would propel the vessel quite as well as 
if it were in advance, and employed a tow rope. Now con- 
ceive the stem of the vessel to be cut down, so as to be ex- 
actly similar to the stem of the tug, and a transfer of ma- 
chinery to be made. Then it is reasonable to assume that 
the propeller would be as effective as before, and that the 
vessel would now go somewhat faster, since the resistance 
to the motion of the tug would no longer be encountered. 

We do not thi.uk that this matter has ever been investiga- 
ted by actual experiment. We have endeavored to lay down 
clearly the principles governing the case so as to point to 
reasonable conclusions. As our readers know, however, 
stubborn facts have often overturned many finely construct- 
ed theories, which we're defective on account of not noting 
all the data ; and we do not claim 'to give an infallible opin- 
ion. The question under discussion has been often pro- 
pounded, eliciting a variety of answers ; and ive have thought 
it well to treat the matter somewhat at length on account of 
the many interesting points involved in its consideration. 
» ■♦■ » — — 

LIGHTNING BODS, 

Perhaps one of the most fruitful sources of mischief is 
found in the practical application of imperfectly understood 
or incorrectly interpreted scientific theories. Inventors are 
not unfrequently misled by what they take to be scientific 
truths, because their understanding of them squares with 
some favorite idea. Take an illustration. Notwithstanding 
the reiterated statement, in the Scientific Americak and 
other exponents of practical science, that it is impossible to 
utilize water as a fuel, because it takes as much heat to de- 
compose it into oxygen and hydrogen as one can get from 
the recombustion of these gases, men continue to waste 
their time in inventing apparatus to accomplish it. In other 
cases again, a misunderstanding cf the principles involved 
may cause not only the waste of time and energy, but the 
destruction of life and property. The construction of light- 
ning rods is a case in point. If the reader of the literature 
on the subject happens to find the experiments of Professor 
Henry and others, he will note their conclusion that electric- 
ity of high tension passes along the surface of bodies and 
not through their substance, and this will suggest to him to 
increase the surface of hs lightning rods at the expense of 
their solidity, by making them hollow tubes of greater diam- 
eter. Or, perhaps, he will recollect that in all electrical 
measurements of conductivity, as for example in testing 
submarine cables or telegraph wires, the conducting power 
Is in proportion to the thickness of the wire, and he will 
find it difficult to reconcile the two principles. The differ- 
ence in the nature of the two kinds of electricity, however, 
will easily explain it. By means of an electrical machine 
we obtain a very small quantity of electricity at a time, but 
it is under great pressure ; the moment it is delivered there- 
fore, its self repellent nature causes it to fly off towards the 
surface of any conductor. This was the kind of electricity 
experimented upon by Professor Henry. On the other hand 
we have means for developing large quantities of electricity 
having very little tension or pressure, which will conse- 
quently flow quietly through a wire in a mass sufficiently 
great to permeate its whole substance. Professor Morton 
very aptly compares the former kind to the water in a hy- 
draulic press ; it is under enormous pressure, but extremely 
little is delivered at every stroke of the pump. The latter 
kind, on the other hand, would resemble a large mass of 
water, such as a river or a canal, slowly flowing along with 
so little " head " as to be incapable of breaking down the 
slightest obstacle or projection of its banks. Now of which 



kind is the electricity of a thunder cloud? Manifestly of 
both ; it is there under high pressure, and at the same time 
a cloud, say a square mile in area, would contain a vast 
quantity. It follows from this that, although considerable 
surface is an advantage, it should not be obtained by a sac- 
rifice of solidity. 

In 1833, Gay Lussac presented a report to the French 
Academy of Sciences, in which the most advantageous man- 
ner of constructing lightning rods is described in detail. It 
is from this source, and from a subsequent report by Pouil- 
let in 1854, that the text books on tiie subject have chiefly 
drawn their information. The following are the principal 
points of interest there stated and subsequently developed 
by experience : 

The object being to make so good a passage for the light- 
ning to the ground as to remove all danger of its leaping to 
some conductor in the house, the end of the rod should be 
sunk deep enough to reach moist soil. The greatest care 
must be taken not to have any break in the conductivity. 
As it is inconvenient to manufacture or transport the rods 
in one piece, the different parts must be in intimate connec- 
tion when they are put up ; it is best to have them soldered 
and the joints protected from the air and moisture. 

If moist soil cannot be struck, the end of the rod should 
branch out in various directions to insure a speedy dissemi- 
nation of the electricity in the ground. The material most 
generally used in constructing the rods is iron, but the 
point is best made of copper. Platina was at first recom- 
mended, because it is unaltered by the action of the atmos- 
phere ; but copper is so much better a conductor of electric- 
ity that it is now jireferred. Whenever a thunderbolt 
struck a platina joint, it almost invariably melted it, while 
copper would mostly conduct the electricity so fast as to 
prevent melting. Its greater cheapness is, of course, another 
and not inconsiderable advantage. Sir W. Snow Harris, F. 
R. S., states that a copper rod of one inch in diameter, or 
an equal quantity of copper under any other form, will re- 
sist the effect of any discharge of lightning hitherto experi- 
enced. The reason for terminating lightning rods in a point 
is as follows : When a thunder cloud highly charged with 
positive electricity comes up, it repels the positive eh etricity 
of all bodies on the surface of the earth coming within its 
influence, and causes negative electricity to accumulate in 
them. This is called induction, and it always takes place 
before a discharge. Now, it has been discovered that, when 
electricity is accumulated in a body in this manner, it can 
most readily escape by sharp points because in them it 
meets with the least resistance. A lighted candle held near 
the prime coriductor of an electrical machine furnished with 
a point will be nearly blown out by the current of air pro- 
duced by the escape of the electricity. Lightning rods are 
therefore provided with sharp points to allow the accumu- 
lated negative fluid to pass off readily into the air and neu- 
tralize the positive fluid of the thunder cloud. 

It was supposed by Charles and Gay Lussac that a light- 
ning rod protected an area whose radius was double the 
hight of the rod extending above the building, but this rule 
is no longer reliable by reason of the extensive use of metals 
in the shape of pipes, etc., in the construction of the build- 
ings of our day. When electricity finds several paths to 
the ground, it will prefer the best, it is true ; but some por- 
tion will also pass aloog the poorer conductors. If, there- 
fore, any metallic substances lie within the area supposed 
to be protected, they are in danger of being struck. This is 
especially true where the lightning has a chance to jump to 
the gas and water pipes of a building. It is a good plan to 
connect these pipes with the lightning rod ; if the rod is 
struck, the electricity will then have an excellent path into 
the ground and will be rapidly diffused over the vast under- 
ground network of pipes. The danger to the inmates of the 
house of being struck from these pipes is less than that of 
receiving a shock from the povrerful induced currents, liable 
to be developed in them, if unconnected, during a thunder- 
storm. 

Houses constructed entirely of iron manifestly stand in no 
need of lightning rods at all, because the electric fluid, on 
striking so good a conductor, would rapidly diffuse itself in 
all directions and flow into the ground, provided, of course, 
that the construction of the building is such as to allow its 
free escape. If on the contrary any obstacles oppose the 
free passage of the electricity into the ground, such build- 
ings become highly dangerous and utterly unsafe, for the 
storage of inflammable material, from the tendency of the 
lightning to leap across the interior of the rooms. When- 
ever, therefore, the iron portion of the building does not ex- 
tend clear down into the ground, prudence would command 
the establishment of a sufficient ground connection on every 
side by means of metallic rods. 

People are apt to be indifferent whether their houses and 
stores are provided with lightning rods or not, and are 
always ready to give an example where some building so 
provided was struck in spite of its protection. Such cases 
have undoubtedly occurred,and they are often quoted by the 
old fashioned " practical men " with much satisfaction, be- 
cause they hail in them what they are pleased to call the 
victory of their sound common sense and the discomfiture of 
the scientific man. This class is, however, rapidly diminish- 
ing in numbers under the influence of the extensive diffu- 
sion of scientific education among the people by popular lec- 
tures and by the press. It may be well to assure unbelievers 
that the eflicacy of the lightning rod is no longer an open 
question, and that any failures are attributable to bungling 
or ignorant construction. It would be an easy matter to 
multiply statistics in proof of the assertion ; but none would 
carry with them more force than the following statement ob- 
tained from the records of the British navy t 
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Formerly the annual damage to ships by lightning in- 
volved an expense of $30,000 to $50,000. Between 1810 and 
1825, no less than thirty-five sail of the line and thirty-five 
frigates and smaller vessels were completely disabled ; and 
in 300 cases recorded, 300 seamen were either killed or in- 
jured. When the ligh.ningrod was introduced, every mast 
was furnished with a capacious conductor permanently fixed 
and connected with bands of copper passing through the 
sides of the ship under the deck beams, and with large bolts 
leading through the keel and keelson, and including, by 
other connections, all the principal metallic masses employed 
in the construction of the hull (Harris). Since the adoption 
of this arrangement, " it appears that damage by lightning 
has positively vanished from the records of the navy." In 
one case, while the small frigate Conway was under refit 
in the harbor of Port Louis, the topgallant masts were down 
on the deck, and a small spar, not having a conductor, was 
substituted for the time to support the pennant. A thunder- 
storm came up and the spar was shivered to atoms. No 
further damage was done, however; for the conductor on 
th£.topmi:st be'ow the spar immediately carried off the ter- 
rific flash. No further examples are needed to prove that a 
lightning rod, constructed according to the principles set 
forth, is a protector to life and property. 
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RECENT KETEOBIC INVESTIGATIONS. 

On the tenth of the present month, the earth passed 
through the first of the two great rivers of meteors which 
intersect its orbit; and on November 13 or 14 it will encoun- 
ter another shower of shooting stars, of equal magnitude. 
The band recently traversed, known in ancient times as the 
Tears of St. Lawrence, is about 10,948,000,000 miles in its 
greatest diameter, and 4,043,350 miles wide at the point of 
the earth's crossing. 

Probably the most recent investigations into the nature of 
the erratic masses which constitute these vast belts are those 
made by Fattier Ferrari and others in the fall of last year, 
recently published in Les Mondes. They are based principal- 
ly upon the observation of a remarkably brilliant aerolite, 
which ftll near Orvinio, in Italy, during the latter part of 
August, 1872. The course of the body was from the south- 
ward and eastward, it appearing at first quite small and 
emitting a reddish light which gradually increased in bril- 
liancy, leaving behind a misty train. Suddenly the bolide 
flamed up apparently as large as the moon, and then instant- 
ly disappeared, a long cloud, of serpentine form, remaining 
in its place. About three minutes after, a violent explosion 
was heard, followed by two others of less intensity. From 
the point of first observation to that of its disappearance, 
the meteor traveled over a trajectory of 82 miles, and its al- 
titule at the beginning was measured at 30°, corresponding 
to an elevation of about 114 miles. The first detonation 
ti:ok place at a hight of 10'3 miles, and the final bursting in- 
to small fragments at a few hundred feet above the earth. 
The velocity of the mass was calculated at 32 '2 miles per 
second. 

In order to determine the amount of heat developed by 
the aerolite after entering our atmosphere, Sohiapparelli's in- 
vestigations were employed. That astronomer has demon 
strated that, if a meteor enters the limits of the earth's at- 
mosphere at a minimum velocity of 9 '6 miles per second, 
when it has arrived at a point where the atmospheric press- 
ure is at '36 inch, it will have already lost \^ of its velocity, 
and \^^ of its ms mva. It is evident, therefore, that so 
great a proportion of lost motion must be converted into 
enormous heat. Applying suitable formulae to the case in 
point and assuming the specific heat of the body to be '22 of 
1° centigrade, which is not far from the truth, it has been 
found that the augmentation of temperature, after plunging 
into the earth's atmosphere, would be 3,468, 107'8° Fahren- 
heit, a degree far more than sufficient to explain the pheno- 
mena of light and heat, as well as of the explosion or total 
dispersion of immense masses. 

A number of fragments of the meteorite above referred 
to, quite small in every instance, were picked up and sub- 
jected to careful examination. The mass was crystalline, 
and formed of various substances. An angle was polished 
with difficulty, owing to the extreme hardness. An abund 
ance of malleable granules of nickeliferous iron were recog- 
nized. The interior of the fragments appeared porous, but 
outside they were covered with a pellicle of vitrified matter. 
Beyond the iion above n.eutioned, the greater part of the 
mass contained soluble silicates, principally those of magne- 
sium and of iron. From the fact that it has been noted that 
the meteors of the August and November showers, traveling 
at the rate of from 36 to 40 miles per second, find an insur- 
mountable obstacle in the atmosphere, Schiapparelli has 
pointed out that only bodies of an enormous magnitude 
would be able to penetrate it and reach the surface of the 
earth in a fragmentary condition. Ferrari observes that, from 
this, it may be considered that the meteor he describes, hav- 
ing a velocity nearly equal to the above, must have been of 
tremendous size, and he notes, as a remarkable fact, that an 
unusual number of these bodies, ten in all, fell in Europe be- 
tween July and September of last year. 

The author states the result of his observations to accord 
-with the following conclusions previously enunciated by 
Schiapporelli : 1. The intimate correlation between the com- 
ets, shooting stars, and meteorites is now placed beyond 
doubt, and the immen.=e velocity observed in some meteor- 
ites readers it impossible to ascribe to them a planetary ori- 
gin ; consequently the hypothesis of stellar origin is the 
most probable. 3. From this supposition, the masses come 
from no single body, since divers cases demonstrate the fact 
that they arrive from totally different regions in stellar 



space. 3. The hypothesis admitted, it must follow that the 
chemical and molecular structure of the bodies of th'j uni 
verse, situated in different positions, must be of similar na- 
ture to that of the meteorites themselves. 

The below given views regard'ng the mineralogical struc- 
ture and composition of aerolites are ascribed to Danbree, 
and are the results of examination both by spectral and 
chemical analysis: 1. Hundreds of analyses by the most 
eminent chemists prove that meteorites contain no simple 
boJy unknown to our globe. 2. There have been recog- 
nized with certainty twenty-two elements, given below in 
the descending order of their importance : Iron, magnesium, 
silicon, oxygen, nickel, cobalt, chromium, manganese, titan- 
ium, tin, copper, aluminum, potassium, sodium, calcium, 
arsenic, phosphorus, nitrogen, sulphur, chlorine, carbon, and 
hydrogen. It is a very curious fact that the three bodies 
which predominate in nearly every meteorite, iron, silicon, 
and oxygen, are also those which pjedominate in the earth. 
3. Meteorites have also many peculiar mineral compounds, 
principally native nickeliferous iron, sulphide of iron and of 
nickel (schriebersite) and sulphide of iron (troilite). There 
are also common to the meteorites of the earth a great num- 
ber of combinations, similar not only in chemical compoui- 
tiou but even in crystalline form. 4. Meteorites indicate in 
a measure the temperature at their formation, and that by 
which they are caused to disaggregate. 5. Lastly, these 
bodies demonstrate the existence of innumerable masses 
dissemitiated through the remotest regions of space, which 
would be completely unknown were it not for their sudden 
and splendid apparitions. . 

— ^ •-••>-* 

I.EAD FOISONINQ AND ITS TBEATKENT. 

Cases of lead poisoning are becoming more frequent now 
than formerly because there are more persons engaged in 
manufacturing' this metal, who are, more or less. surrounded 
and enveloped by a lead-poisoned atmosphere. In a metal 
lie state lead enters into alloys ; its salts are used in paints 
and dyes; it is a constituent of enrmels and cements. Lead 
pipes conduct our drinking water ; and the purer the water 
that flows through it, the more danger there is j while, if the 
water contain certain salts, they are deposited on the sides 
of the pipe and protect the water from the metal. Zinc ves 
sels contain lead, and while in some countries the law limits 
the quantity of lead to ten per cent, even six per cent is 
fraught -with danger to- health. Horse hair and silk are 
dyed black with lead ; the laces worn by ladies, as well as 
their cosmetics and hair dyes, contain lead. No doubt many 
esses of colic, whose origin seems shrouded in mystery, were 
caused by lead in the solder of metallic vessels or the glazing 
of stone ones. The foil used In wrapping tea and tobacco 
causes lead poisoning, and so do the granules of lead that 
are sometimes left in tin cans and jars. An old soldier has 
been known to suffer severely from using leaden shot ; and 
the workmen in glass houses where lead salts are used are 
similarly troubled. Even type setters are occasionally pois 
oned by handling type made of an alloy of lead. Many 
other ways may be mentioned in which lead is introduced 
into the hunjan system, but these must suffice for the pres- 
ent. 

Whatever may be the cause of lead poisoning, it is certain 
that it is generally observed in summer when the heat 
favors the colic. Lead may be taken up by the digestive 
and the respiratory organs and through the skin, principally 
by the former, even in the case of insoluble salts, which pro- 
bably dissolve in the gastric juices. Indeed some writers 
claim that cases produced by lung absorption are caused by 
salts deposited in the pharynx. The most striking symptom 
of lead poisoning is the peculiar color of the gums, and this 
is not due, as has been supposed, to the deposit of little par- 
ticles of lead which are then acted upon by sulphureted 
hydrogen. It is rather one symptom of the general phe- 
nomeno'n, for it appears whether lead is taken inwardly or 
lead water is used on distant parts of the body. 

Lead colic is usually preceded by indigestion. The size 
of the liver diminishes ; and after the use of powerful ca- 
thartics, it becomes normal, and then contracts again. The 
nervous symptoms caused by lead poisoning are of several 
kinds, gvich as paralysis of the muscles, sleepiness, convul- 
sions, blindness, and pain in the back bone ; while on the 
other hand, insensibility and deafness may result. The skin 
on the back of tlie hands swells up as in gout. Albumen in 
urine is a most common occurrence, but the most striking 
symptom is anmmia, or lack of blood. Distention of the 
veins is frequently observed, and ulceration of the bones is 
not an infrequent consequence of lead poisoning. 

While lead has so many ways of entering the system, there 
are very few ways for it to pass off. Little or no lead is 
secreted in the urine, except when it contains albumen, and 
there is very little lead m the perspiration. It seems that 
the metal is deposited where it is absorbed. When soluble 
lead salts are taken, an albuminate of the metal is formed ; 
while insoluble salts, as before stated, settle upon the walls 
of the organs and are protected from absorption into the 
system. This explains the fact that lead workmen are 
sometimes attacked with colic long after thej' have aban- 
doned their dangerous calling, the accumulated lead being 
very gradually dissolved and absorbed. 

When lead produces indigestion, it is due to the lead's 
stopping the acdon of the digestive fluid. When digestion 
ceases, colic begins, which is the result of the local action 
of the lead upon the intestines, for it does not occur when 
absorpition takes place in another way. The change of size 
in the liver is dependent upon changes in the vascular sys- 
tem. Just as far as this whole system comes under the in- 
fluence of the poison, anaimia takes place, with chills, loss 
of elasticity in the arteries, and diminished capillary circu- 



lation. Pallor oT the skin, contraction of the liver, and di- 
minished quantity of urine are all referable to these causes. 
The asthma with lead poisoning is characterized by pain An 
the breast bone and diSiculty of breathing, whicH, however, 
is not because the entrance of the air is obstructed, but be- 
cause the blood does not come in contact with the air. Par- 
alysis is one of the effects of a disturbance in the blood ves- 
sels. 

In the treatment of lead patients, the pain must be relieved 
by the use of chloroform or chloral ; opiates are to be avoided, 
as they produce constipation. The lead salts must be ex- 
pelled from the digestive canal, and the coustipation re- 
lieved; both these aie best accomplished by drastic purga- 
tives. The incrusted particles of lead, which remain at- 
tached to the walls of the intestines, must also be removed ; 
and for this purpose, the use of sulphur is recommended, 
after purging, so as to convert the lead into the insoluble 
Sulphide of lead, which can then be removed by cathaiiics. 
Insoluble lead salts, which still remain in the system, are 
best removed by administering iodide of potaseium, Vrfhich 
carries off the lead through the urine. Lead workers wh.ise 
skin absorbs the poison should protect themselves by the 
use of salt baths. In France, Labarraqu(-'s solution (hypo- 
chlorite of potash) is used for this purpose ; and to this 
should be added an excess of carbonaie of soda. These 
baths are more useful than mere soap baths ; and the bather, 
while in the water, must rub himself thoroughly. Instead 
of Labarraque's solution the following may be employed : 15 
ounces chloride of lime, and 30 ounces crystallized carbonate 
of soda, dissolved in 10^ quarts of water. 

•-<•>-* 

The Perinealiillty of Cast and Rolled Iron to Gases. 

Both these kinds of iron are permeable to hydrogen' an* 
carbonic oxide gases. This is an important scientific fact, 
and the mode of pe-uetration is a beautiful example of what 
-the late Professor Graham named "occlusion," the mass ab- 
sorbing the gas at one surface, transmitting it to the parti- 
cles of the interior, and finally allowing it fo escape into an- 
other gas, in contact with the ether surface. This action 
differs from that of filtration eBsentii,lly, and it takes place 
at a very high temperature only, when wrought iron is soft- 
ened, cast iron changed in crystaline structure, and meteor- 
olites are heated nearly to the point of fusion. 

In all these cases, the iron mass retains several times its 
volume of hydrogen, carburetted hydrogen or carbonic 
oxide. 

While, on one hand, this action corresponds to that where 
blister steel is formed, on the other it closely resembles the 
so-called alloying of palladium with hydrogen, the gas as- 
suming a new physical condition. 

The writer has learned that this interesting fact has been 
misunderstood so far as to lead to the belief that cast iron is 
porous when heated, and allows these gases to pass through 
castings ; and in case of furnaces in use for heating dwellings, 
the hydrogen compounds and carbonic oxide, produced in 
imperfect combustion, pass through the iron and enter the 
air chamber, flowing with the heated air into apartments. 

Such conclusions are wholly destitute of proof, as this 
action takes place, in carefully conducted experiments, only 
at very high temperatures, and involves molecular changes 
in the iron. It would now be novel and disheartening to 
learn that cast iron gas retorts, heated red hot for months 
and constantly containing c irbonio oxide and hydrogen com- 
pounds, allowed the gas to pass through the' metal even 
under pressure. Those who have had chemical experience 
with cast iron vessels highly heated, holding these gases, 
will not believe that iron has of late gained new properties. 
Those who use cast iron furnaces for warming may sleep 
quietly, if they are assured that all joints are tight. 

A. A. H. 
»-<-••-« 

Electro-Deposition of Aluminum. — John A. Jean(;on, 
Newport, Kentucky, is the author of the- following process : 
Dissolve the desired salt of aluminum or a double salt of 
aluminum and potassium, sodium, etc., in distilled water, 
and concentrate to 20° Baume, (at 50° Fahrenheit.) The 
battery used is either four pairs of Smee's zinco-platinum or 
three Bunsen's ziuco-carbon, the elements connected for iur 
tensity. The solution is heated to 140° Fahrenheit, slightly 
acidulated, and a plate of aluminum is attached to the neg- 
ative wire in working. 



At Mont Clair, N. J., recently, the rods on a dwelling 
house were struck by lightning and the fluid passed off into 
the ground, thence upon a gas pipe near the terminal of the 
rod, to an air-gas carbonizer, located a short distance from 
the house. The gas apparatus was blown up, but no other 
damage was done. 

_«_ . — _ 

Operations of the Canadian Patent Office — From 
the 12th of February to the 8th of April, 1873, almost two 
months, one hundred and sixty-four patents were granted 
in Canada, of which eighty-five were Issued to citizens of 
the United States. 

•-•••-•^ '■ 

Dr. Tobias' Venetian Horse Liniment. — According to 
the analysis of Schnedler, published in the Berlin Industrie 
Blatter, a botde of this celebrated liniment contains 1 ounce 
ammonia, half an ounce camphor, 1 ounce tincture of Span- 
ish pepper, 7 ounces alcohol, 2 ounces water. 

•^•.-^ . — . 

At the close of 1873, there were in operation in the United 
States 67,104 miles of railroads, operated by 436 different 
companies. Average cost per mile, $55,116. Average divi- 
pends, 3 '91 per cent. 
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FAFEB fEESINO MACHINE. 

Our engraving Illustrates the essential features of a novel 
mode of feeding paper to printing presses, recently patented 
by Messrs. C. E. Baker and S. Schofield. The form of ma- 
chine depicted is of course not intended to represent the 
completed device, hut simply to show sufficient mechanism 
to elucidate the novelty and value of the idea. The latter 
can best be understood by first referring to the small figures, 
2, 3, and 4. In Fig. 3, A is a pressing pin or point made 
blunt at its forward extremity and flat beneath. This, by 
suitable mechanism, is brought down upon the top sheet of 
a pile of paper. If now this upper leaf be drawn along 
from right to left, it is evident that the blunt point of the 
pin will catch in the paper, as in Fig. 3, and that its motion, 
continuing the latter, will travel up the pin into the position 
Fig. 4. Furthermore, only a single sheet will be thus caught : 
for as the pin penetrates the first leaf , it forces out a small 
chip, which remains under the flat part of the instrument, 
effectually preventing it from entering the paper below. The 
pin then rests with its full holding power on the second 
sheet ; and as the first sheet is drawn along as above de- 
scribed, the friction between the two is insufficient to move 
the former from under the point. The reader can practical- 
ly demonstrate this for himself by pressing the flat side of a 
bevel-pointed piece of wire down upon a few sheets of pa- 
per, and then drawing the upper sheet back against the point 
by the friction of his finger or a piece of India rubber. 

From Fig. 1 will be understood a combination of devices 
for operating the inclined pin and friction pad with each oth- 
er, so as to raise the sheet from the pile in order to properly 
present it lo.the carrying grippers of the press. Motion is 
imparted to the elbow rod, B, which is carried to the left. 
The effect of this is first through the upright, C, right angled 
arm and connecting bar, shown to push down the frame, D, 
and consequently to press the point at E firmly upon the pa- 
per; then, when near the end of its motion, by means of 
the slotted arm acting on the crank, to rotate the rubber cov- 
ered roller, F. The revolution of the latter for a very short 
distance draws, by friction, the upper sheet from right to 
left, causing it to catch upon the pin in the manner above de- 
cribal Tlie rod, B, the q moves to the right and through 
she upright, C, raises the entire frame, roller, and all, clear 
tof the paper, so that the relative position of the parts is 
indicated by the dotted outlines. The pin, it will be noticed. 
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carries the top sheet up with it. At this juncture the grip- 
pers come up, seize the projecting edge of the paper, and, 
drawing the sheet from the pin, carry it down the incline to 
the press. 

There is other mechanism for keeping the pile of paper at 
a uniform hight, as it is depleted, and also a new method 
for insuring accurate register, claimed to be perfect, which 
need not be entered into here. The principal feature is the 
holding by the pin, which makes a tear in the sheet no great- 
er than that now caused by pointing, which it of course 
avoids. The puncture can be readily arranged to come in the 
fold of the sheet or near the edge to be trimmed oS in the 
binding.. The device is automatic in its action, and can be 
so fitted to a press as lo require no attention, stopping of its 
own accord in case of accident or in event of the supply of 
paper becoming exhausted. The simplicity of the mechan- 
ism and its ready adaptability to all requirements enable 
the machine to be offered at a very moderate price. 

Mr. Charles E. Baker, office of the Independent newspa- 
per. New York city, will be happy to exhibit his apparatus 
to publishers interested in paper- feeding machinery. 

^f~*^t m- I I 

FBOOBESS OF STEAU CULTIVAIIOIT. 

Mr. Max By th, of Messrs. Fowler & Co., of Leeds, En- 
gland, in a paper recently read before the Council of the So- 
ciety of Austrian Engineers and Architects, made the fol- 
low interesting remarks regarding steam cultivation : 

The great difficulty in steam plowing is the moving about 
of engines under all circumstances and conditions. Some 
tT^enty years ago, the idea of employing the portable en- 
gine, in connection with what is known as the roundabout 
tackle, was suggested ; but although to a degree successful. 



the plan proved to be, practically, a mistake. It hps lately 
found some encouragement by the introduction of self -mov- 
ing anchors, but it is not able to compete with the now 
more perfect, though at first sight more expensive, systems. 
The introduction of Fowler's double English tackle, the first 
of which was constructed in 1863, made steam plowing that 
which it is today. The advantages of the system are sim- 
plicity of plan of working, minimum of hands employed, 
direct pull of the rope, shortest possible length of the lat- 
ter, facility of shifting, etc. Steam plowing should not be 
measured by its cost but by its results, as deep cultivation by 
steam has a beneficial influence on crops by draining the soil 
in wet, and by keeping it moist in dry, seasons, by avoiding 
the footsteps of animals in fields, and by doing the work at 
the proper time. In hot countries it is in use, especially the 
West Indies and Egypt, and also in South America and the 
far East, where steam cultivation is being introduced oh a 
constantly increasing scale, while Germany and Austria 
have, in the course of the last three years, started in the 
same direction. Not less than 56 double engine tackles are 
at present at work in the two latter eountries, and the re- 
sults are so strikingly favorable that the new idea appears 
to be now firmly established, especially in the beet growing 

districts of Central Europe. 

» ««. » 

IMFBOVED FISHIMG BOD. 

A common defect in 
fishing rods is the liabili- 
ty of the connecting por- 
tions to become worn by 
use, so as to be insecure 
and loosely fitting. This 
difficulty it is aimed to 
overcome in the invention 
represented in our illus- 
tration through the me- 
dium of the notched me- 
tallic cylinder. A, formed 
upon the smaller ferrule, 
B, which, when the rod is 
jointed together, as shown 
in Fig. 3, fits into the 
ferrule, C. Around the 
exterior circumference of 
the latter is a collet, D, 
Fig. 4, through which 
pass three set screws, 
as shown, which, when 
turned inwards, lock into 
the grooves of the notched 
cylinder. By this means, 
it is claimed, the separa- 
tion of the parts of the 
rod and the annoyance re- 
sulting therefrom, while 
following the sport, are 
effectively prevented. In- 
stead of the cylindrical 
grooved extension, a plain 
conical piece, E, Fig. 3, 
maybe used, which serves 
the same purpose, and 
may be made of the same 
size at all the ferrules of 
the rod. 

The locking screw heads 
may be formed of any or- 
namental pattern. A guide 
ring is attached to the 
collet, to serve for pass- 
ing the line to the reel. 
Fig. 1 represents the rod 
put together, showing that 
these improvements occu- 
py but little space, while 
rather adding to its neat 
and attractive appear- 
ance. 

The device has the me- 
rit of simplicity, and it 
may be arranged in con- 
nection with any ordina- 
ry fishing rod, and may 
also be applied to jointed 
poles for all purposes for 
which such articles are 
required. 

Patented through the 
Scientific American Patent 
Agency, July 8, 1873, by 
William M. Smith. For 
further particulars ad- 
dress Messrs. Smith & Er- 
mentrout, 318 Penn street, 
Reading, Pa. 
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Novel mode of Iiocating Obstructions In Pneumatic 
Tubes. 

In London, as in Paris, the telegraphic executive make 
use, to a large extent, of pneumatic tubes for the transmis- 
sion of messages, which, packed in suitable cases, are driven 
through the tubes under pressure ; and it not unf requently 
happens that one of these cases becomes arrested' in its 
course, causing an obstruction, the locality of which it is very 
difficult to ascertain. 

M. Bontemps, director of pneumatic telegraphs in Paris, 
has, says Engineering, recently devised the following ingeni- 



ous method of ascertaining with considerable precision the 
locality of the block : 

At the free extremity of the tube an elastic membrane is 
placed, and its alternate distensions are registered on a revolv- 
ing cylinder by means of electricity. A wave is produced in 
the tube by detonation of a pistol placed near the membrane. 
This wave travels through the tube at a speed of 333 meters 
(1,000 feet) per second, and strikes against the obstacle ; there 
it is reflected back, passes through the tube in a contrary 
direction, and inflates the membrane ; this places the first 
mark on the revolving cylinder. The sound wave sent back 
by the membrane against the obstacle is reflected a second 
time, and a second mark is obtained on the cylinder. To 
determine the distance between the membrane and the ob- 
stacle, it will only be necessary to know the interval of time 
that has elapsed between registering the two marks on the 
cylinder. The half of this interval (reckoned in seconds) 
multiplied by 333, gives the distance required. The time is 
calculated by an ordinary chronograph, with three tracing 
points worked by a magnetic needle. 

The first is placed in the circuit, which is closed by the 
alternate distensions of the membrane. 

The second answers to an electric governor, and marks the 
seconds on the cylinder. 

The third divides the second into periods of equal duration 
to the second, by means of the pulsation of an electric 
needle. 

These vibrations are not absolutely isochronous, but are 
sutfic'eutly so for the object in question ; or if it were thought 
necessary to have the isochronism perfect, the vibration of a 
diapason could be used. The following example illustrates 
the operation of the instrument : An obstacle is placed in a line 
at a known distance, say, of 186 feet. The needle oscillates 
33 times per second, the interval included between the two 
marks determined by the pistol shot corresponds to 130 oscil- 
lations, and the distance of the obstacle will be 

13 
D=i X 380 X - =60 meters (180 feet). 

Ou 

The approximation obtained is thus 6 feet. But in prac- 
tice this method gives approximation of 9 feet, and conse- 
quently only one opening in the pipe is required. 

«•-<-• >^» 

"THE FEOFLE'S" STEAK WASHEB. 

The principal advantage of the invention herewith illus- 
trated consists in its ready adaptability to any ordinary cook- 
ing stove wash boiler, without regard to size or shape, so 
that the owner of one of the latter vessels need only procure 
an attachment thereto instead of incurring the expense of 
an entirely new apparatus. 

The device consists in an inner receptacle. A, which fits 
tightly at its upper edge, and is thus sustained within the 
usual form of wash boiler represented. Its sides incline in- 
wards toward the bottom, leaving an intermediate chamber 
between the two vessels, and are perforated with a number 
of holes. At the bottom is an aperture covered with a shield, 
B, to prevent its becoming clogged by the clothes ; beneath 




is a ball held in wires or similar contrivances by which its 
movement is limited. It will be noticed that the inner ves- 
sel, A, fits into the boiler steam tight, and thai it may be 
readily lifted in or out, for cleansing or other purposes, by 
the handles, one of which is shown at C. 

In operation, the clothes are folded and packed into the 
inner receptacle, which is then lifted by its handles into the 
boiler, a sufficient quantity oi soap and water being pre- 
viously placed in the bottom of the latter. On being set 
upon the range, the steam fills the intermediate chamber, 
being unable to escape through the orifice at the bottom and 
so enter the vessel. A, from the ball rising and closing the 
opening. The steam is therefore compelled to pass throLigh 
the holes in the sides of the last mentioned receptacle, and 
thus rea( h and force its way through the clothes. When 
condensed, it passes down through the hole in the bottom of 
the washer,into the outer boiler, thus causing a constant cir- 
culation of steam and heated water, which, it is stated, speed-, 
ily effects the cleansing of the garments. 

Although this invention is based ou the same principle aa 
many that have heretofore been illustrated in our columns* 
it differs in construction from previous devices in the de-. 
tachability of the inner washer, which can thus be purchased 
separately. The apparatus is therefore cheaper at the out- 
set, and, besides, presents facilities for cleaning and, repair 
which similar appliances made in parts inseparably connect- 
ed necessarily do not possess. 

Patented in Canada, May 5, 1873. Application pending ia 
the United States. For further particulars address J,. B.., 
Davidson & Co. Halifax, Nova Scotia. 
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AIB PUMP FOB BAISINQ SSWAOE. 

Mr. Ernst Hahn, engineer, of Stuttgart, exhibits a,t Vien 
na, says Engineering, a transportable air pump for the emp- 
tying of the open cesspools which are still in use in many of 
the continental towns. This ■ sewage pump, of which we 
give illustrations herewith, is one of those adopted by the 
authorities of the city of Stuttgart ; the modus operandi con- 
sists in pumping, by means of this machine, the air out of 
the wooden tubs or vesdfls in which the sewage has to be 
removed from the different houses; and, the tubs being 
brought into connection with the open cesspool by a flexible 
pipe provided with a screw valve, 
the sewage is forced into the tubs. 
The machine, as will be seen from 
the illustrations, is mounted on a 
wooden platform carried on two 
pairs of wheels and mounted on 
springs, and is arranged for being 
worked by manual power. In our 
engravings, E is the air pump, A 
is the safety vessel for preventing 
any liquid from entering the air 
pump, and B is a small furnace 
through which the air and gases, 
exhausted by the air pump, are 
passed before escaping into the at- 
mosphere. The air pump, E, which 
works without dead space, is con- 
nected with the safety vessel, A, by 
means of the pipe, C, while the 
vessel. A, which, as we said, pre- 
vents thefluid sewage from passing 
from the tubs into the air pump, is 
provided at the top with a flange 
to which is fastened the suction 
pipe for the tubs. The air-dis- 
charging pipe, D, is connected to 
the furnace, B, as shown. 

With the apparatus we have de- 
scribed, a vessel of 432 gallons CE,n 
be filled, as stated by the manufac- 
turer, within five minutes by two 
men. The machine, with carriage 
complete, weighs about 13 cwl. 



tions from details of the leading English makers, broke 
down from some cause or another. 

The American manufacturers were admirably represented 
and their presence at Vienna in such force shows how sue-' 
cessfuUy they compete with English makers, especially in 
the corn-growing districts of east Europe. * * 

One of the striking features of the American implements 
is the Johnston rake, of which many different varieties are 
used, the leading principle of course being the same in all, 
namely, the means of controlling the action of the rakes, 
and causing them in each revolution to follow the platform 



Photography at Vienna. 

A correspondent of the British 
Journal of Plwtography awards to 
Kurtz of New York the merit of 
presenting the best specimens of 
portraiture that are to be found in 
the exhibition. He, however, finds 
fault with the practice of retouching 
the negatives, which he thinks is 
badly done by the Americans, andis 
seen in nearly all of their exhibited 

pictures. The prints of the magnificent series of the Yel- 
lowstone region and California are in som3 cases marred by 
the stopping out of the sky in the negative; in other exam- 
-ples, an imitation of cloud effects in the sky by painling on 
the negative has been attempted, with poor success. 

On thewhole, thinks this critic, the American exhibits, 
both in portraiture and landscape, evince a lack of fine artis- 
tic feeling. 

* <♦> m 

[From Engineering.) 

Reaping Trials at Vienna, 

The great expectations originally created by the liberal 
programme, prepared by the Committee of the Agricultural 
Department at the Vienna Exhibition, have been doomed to 
disappointment. The determination at which the English 
makers had arrived, to decline entering into competition, en- 
tirely ended all chances of any valuable trials, and the only 
part of the programme which has been even partially car- 
tied out are the reaping and mowing trials at Siebenbrunn, 
which took pla^e on Wednesday, the 9th of July. Of 
course, English implements were entirely absent ; and with 
the exception of a few German "improved" copies, the 
reapers and mowers on the ground were American. Alto- 
gether there were eighteen reapers ready for competition, 
single and combined, and sixteen mowing machines, includ- 
ing nine of the combined implements, were tried. The site 
selected was uj^on the estate of a local proprietor, Herr 
Schwartz, at Siebenbrunn, about 20 miles from Vienna ; and 
the ground, which was good and almost level throughout, 
improved from the stations occupied by No. 1 machine to 
the lots numbered 15 to 18, that lay on the opposite side of a 
small stream which divided the ground. Everything was so 
consistently favorable that . the operations scarcely consti- 
tuted a trial at all; the weather was dry and hot, the crop 
allotted to the reapers was a thin growth of rye, evqxy stalk 
of which was set bolt uptight in the field, while the mowers 
operated upon a mixture of peas, grass, green oats, etc., 
which might have sprung from an autumn sweeping of a 
barn floor, and, though close lying, was soft and moist in the 
stalk. An acre and four tenths of each crop was allottel to 
the reapers and mowers, the lots being of course divided by 
clearings made for the implements to take their first cut. 

As we have said, eighteen reapers were entered for the 
trial, but only seventeen competed, the missing one being 
the chain rake reaper, manufactured by Walter A. Wood, of 
Hoosick Falls, New York. Of the German implements, one 
was an " improved" Samuelson, by Messrs. Hopherr & Co., 
of Vienna, and two by Messrs. Siedersleben & Co., of Bern- 
berg, Anhalt ; one of these machines was also an improved 
Samuelson, and the other, in which were combined selec- 




AIR PUMP FOR RAISING SEWAGE. 



closely, and so clear oS the grain continuously, or to throw 
one or more rakes up after they have passed the cutters, and 
then allow the grain to accumulate upon the platform till a 
sheaf of the desired size is obtained. 

In most of the competing implements, the same general 
features present themselves, namely, the revolving rakes, or 
rake and reel, and the side delivery, leaving a clear track 
for the horses. * * 

An ingenious arrangement of throwing off was exhibited 
by Messrs. Aultman, Millar & Co., of Akron, Ohio. This is 
a Buckeye implement, with a circular throwing-off table, 
mounted upon the platform, and carrying a short vertical 
rake ; the table receives a slow rotary motion, and the grain, 
which is received upon the front of the platform, is swept 
round by the rake and table, and delivered at the side. The 
performance of this implement at the trial was fair, and the 
sheaves were deposited sometimes exceedingly well, at oth- 
ers in a very straggling style, so that, even with such a light 
standing crop, the action was uncertain, and would probably 
be entirely unreliable under unfavorable circumstances. 
The last of the exceptional deliveries to be named is the 
chain rake implement of Messrs. W. A. Wood, of Hoosick 
Falls, N. Y. In this implement one short rake is employed, 
which is attached at one end to a chain running entirely 
round the platform, and hinged at the other end to the frame 
of the implement, there being an intermediate hinged joint 
in the arm of the rake to give it the necessary motion, by 
which it is swept over the table constantly and slowly, but 
at a uniform rate, so that the sheaves delivered are of uni- 
form size. 

The Johnston Harvester Company, of Brockport, New 
York, who are doing a very large business in Russia, were 
represented by two implements, a reaper and a combined 
machine. This is, to our mind, the most useful implement 
that competed, although, where the shades of difference are 
so fine, it is difficult to draw a clear distinction, especially 
after so poor a trial. This Johnston implement, however, 
has horizontal gearing throughout, and is actuated with a 
bevel pinion from the highest point of the bevelled driving 
wheel ; by this arrangement the gearing is far less liable to 
become clogged ; a vertical instead of a horizontal crank is 
used for driving the cutter bar, and an under as well as an 
upper bearing is given it, so that considerable steadiness is 
secured. The arrangement for throwing up the rakes is 
also extremely ingenious and practical. The Buckeye com- 
bined implement of Adriance, Piatt & Co., New York, is an 
tixeellent one; and shows good work, with high ingenuity in 
design. The Champion, of Warder, Mitchell & Co., of 
Springfield, Ohio, also fitted with the Johnston rake, is full 
of good detail and excellent workmanship ; this implement 



was sold on the ground to Prince SchWartzenburg. Wood's 
New Champion, from the makers of the chain rake, also did 
good work. It is a well designed, well made implement, 
with four rakes coupled together in pairs, and which can be 
arranged at will to be thrown out of gear in pairs. The rakes 
are mounted on a revolving bonnet, which is driven by gear- 
ing, and beneath which is a fixed cam, against which the 
end rollers of the rakes take their bearing and direction. 
The McCormick implement was on the field, and worked 
well, but the pattern, so long and so deservedly celebrated, 
now looks very antique when compared with many of the 
later patterns. 

Of the German competitors but 
little is to be said. Hopherr's 
copy of Samuelson's reaper made 
fair time on the ground, but it 
was very heavy, and open to the 
objection, common to the type of 
implement, that there is no seat 
for the driver, who must there- 
fore walk — a very wearying ope- 
ration. Neither do the Siedersle- 
ben implements call for any spe- 
cial remark. 

The chief points upon which 
the jury were to decide concern- 
ing the merits of the implements 
were: The time occupied, the 
length of stubble, and the throw- 
ing off of the sheaves. As We 
have already said, the conditions 
under which the reapers, and 
equally the mowers, were tried 
were such as to make a proper 
comparison of merit quite impos- 
sible, but it was evident, with the 
exception of the German Samu- 
elson, which being a copy could 
scarcely be considered in the de- 
cision, that the trial, such as it 
was, was purely American. Of 
these implements we should, 
judging from the performance, 
place that of the Johnston Har- 
vester Company first, the Wood 
New Champion second, and the 
Warder, Mitchell, and Company's 
Champion, and theBuckeye (Adri- 
ance, Piatt, and Con pany), third 
and fourth. 

The mowing trial may be dis- 
missed in- a few [words. There 
were altogether sixteen compe- 
titors, of which seven were sim- 
ple mowers, and nine combined 
machines. Of the whole number 
there appeared little doubt that Wood's so called combined, 
but really single, mower did the best work. * * * » 

Returning for a moment to the trials of Siebenbrunn, we 
learn from them, incomplete and imperfect as they are, that 
German manufacturers will have to make great changes be- 
fore they can compete with the American trade. How far 
this can compare with English productions, the absence of 
the latter from the trial prevents us from forming any con- 
clusion. 



New Experiments nrith the Electric Current, 

MM. P. and A. ThSnard communicate to Lea Mondes the 
following conclusions derived from recent electrical re- 
searches': 

1. The vapor of water does not hinder the production of 
the current, which decomposes it into its constituent gases. 
2. The current, while determining the combination of nitro- 
gen and hydrogen, decomposes equally ammoniacal gas; but, 
in both cases and without absorbent bodies, there is found 
in the gaseous mixtures a quantity of ammonia quite feeble 
but sensibly equal. 3. Nitrogen, under the influence of the 
spark and the vapor of water,disappears to produce an unde- 
termined body which is believed to be nitrite of ammonia. 
4. Gaseous phosphoret of hydrogen is similarly incomplete- 
ly decomposed by the current, and this decomposition is ac- 
companied with phenomena which prove first the formation 
of liquid phosphorus, then solid phosphorus, and lastly a 
body' supposed to be the same substance in its amorphous 
state. 5. The current acting on a mixture of gaseous phos- 
phoret of hydrogen and bicarburet of hydrogen reproduces 
one at least of the phosphoric alkalies. 6. Under its influ- 
ence, the bicarburet of hydrogen alone condenses rapidly 
into an odorous liquid, soluble in ether but insoluble in 
water. 7. On the other hand, the monohydrate of methy- 
lene is transformed in presence of water into marsh gas, 
into pure hydrogen, into a powerful acid soluble in water, 
and into a resinous body differing from the viscous sub 
stance furnished by the bicarburet. 



W. S. M. says: "I notice thai some of your correspond- 
ents mention trouble with pumps which they require to 
draw water almost farther than is possible.- I, have suc- 
ceeded in such cases by letting a very small portion of aif 
in at the bottom of the pipe, which, passing up in bubbles 
in the water, lessens the gravity of the column of water so 
that the pump can raise it." 

C. H. S. says : " My two line advertisement in the ' Busi 
ness and Personal ' column brought me about one hundred 
letters." 
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Vienna Welt-Ausstellung, June, 1873. 
Probably every engineer who has come to visit the Welt- 
Aunstellung is greatly disappointed in his search for novelties 
in mechanism, or for evidence of important improvements 
in methods and processes of production. There seems al- 
most nothing to be found, throughout this vast collection, 
■which i-an be considered both new and important. What 
there is of machinery that is newest and most interesting is 
said, by the majority, if not all, of those who refer to the 
subject, to be in the United States section, where also may 
be found, frequently, the originals from which exhibits in 
other sections have evidently been copied. Not a day passes 
without some new example of imitation of American de- 
signs, and, often of precise fac similes of our standard ma- 
chines, presenting itrelf. Our own exhibit, with which we 
have been so greatly dissatisfied on the score of its small ex- 
tent and its incompleteness, appears decidedly creditable in 
its marked characteristics of excellence and originality when 
compared with those of other nations. It is far in advance 
of them all. 

GREAT BRITAIN 

covers a larger area, in consequence of her requirements of 
space for textile machinery, but the number of her exhibits 
is less than those from the United States. Great Britain 
gives evidence, always observable in her departments at 
these exhibition?, that her mechanics are workmen of the 
very highest class, and that British machinery is as notable 
for its solidity, strength, and durability, and for excellence 
of workman hip, as is that from our own country for its 
originality and its ingenuity. 

FRANCE 
displays a considerable amount of machinery which, lacking 
preeminence in those qualities which distinguish the two 
great English speaking nations, is still excellent and highly 
creditable, ia scientific apparatus, and machinery which 
must be classed by itself as intermediate in character be- 
tween the industrial and the purely scientific, the French 
excel. 

Other nations present exhibits which contain some exceed- 
ingly creditable examples of good design and workmanship, 
and which, particularly those of 

GERMANY AND AUSTRIA, 

are of great extent. They are almost invariably, however, 
very barren of really original designs, and, judging fcom this 
display, the observer is very much inclined to conclude that 
the talent for invention which is the leading characteristic 
of our mechanics is a very rare attribute among these people. 

ITALY 

has made a magnificent display in the Industrial Palace, and 
in the Fine Art gallery, where elegant textile fabrics, beauti- 
ful bijouterie, splendid paintings, and life like statuary prove 
that she is still foremost in all that most delights the artist- 
ic mind; but in the Machinery Hall she presents no single 
strikingly meritorious production, and the impression made 
upon the engineer who looks through the collection is that 
he is inspecting a museum of antiquities rather than of the 
newest and best machinery which that country has produced. 

SWITZERLAND AND BELGIUM 

exhibit some excellent examples of standard machines, neat 
in design, well built and well finished. 

The most beautifully finished work in the who'e exposi- 
tion is probably that sent by the Creusot works, in the south 
of France. A small compound marin§ steam engine, of the 
Napier type, and a locomotive for heavy work, have been 
constructed of the best of materials, and have been given a 
finish which is simply magnificent. 

Metal products, iron ores, and iron and steel particularly, 
are exhibited by all those nations which produce for the 
world — with tlje exception of the United States — in large 
quantity and of splendid quality. The steel is usually the 
product of 

TfiB BESSEMER PROCESS, 

and the facility with Which every grade can be obtained is 
here illustrated) not only by beautiful specimens of every 
degree Of carbonization, but by a wonderful variety of man 
ufactured articles, in which every quality finds its most ap- 
propriate application. The fact that we are rapidly passing 
from the iron age to the age of steel is here most fully and 



convincingly exhibited. In truth, it would seem as though 
the transition had actually taken place. 

The low grades of Bessemer metal, containing in the 
neighborhood of one half per centum of carbon, are vastly 
stronsrer than iron ; and this strength, together with its duc- 
tility, malieability, and homogeneity, makes it vastly pre- 
ferable, for almost every use, to any iron. Bessemer metal 
ib already becoming nearly as inexpensive as the better 
grades of iron, and it cannot be long before the rapid exten- 
sion of Bessemer manufactures, and the still rapid succes- 
sion of improvements in the details of the method and of 
the apparatus, shall so far reduce its cost as to permit its sub- 
stitution for iron for nearly all uses. 

Here, it may be said in parenthesis, may be found one of 
the most promising signs of the times for the prosperity of 
our own country. Really good Bessemer metal can only be 
made from superior qualities of ores, and nowhere in the 
■world can tliese good ores be found in such quantities, so 
widely distributed or so accessible, as in the United States. 
There seems no reason why, in a very few \ears, these great 
advantages, together with our wealth in good fuels, should 
not place us in a position to supply not only our own great 
and rapidly growing market, but even — improbable as the 
idea may appear — to export largely to countries which have 
but limited mineral resources, or which, like Great Britain, 
are yearly finding both the natural and the politico-industrial 
obstacles to further progress becoming more and more se- 
rious. 

The noble exhibits made in.this department by well known 
English, French, Belgian, and German firms are precisely 
what the well informed might have anticipated ; but proba- 
bly few visitors were aware, until the evidence was present- 
ed here, of the vast mineral wealth, and of the degree of 
development of the resources of the Austrian empire. The 

STAATS BISENBAHN 

exhibit occupies a building by itself, and affords a most in- 
teresting illustration. Several hundred miles southeast of 
Vienna, among the Carpathian mountains, is the Hungarian 
town of Resieza, where the manufacturing establishments 
of this railroad are situated. There have been brought from 
thence and placed on exhibition some of the finest of iron 
ores, which are to be found there in great variety. A very 
excellent coal is obtained from a vein of which a large sec- 
tion is exhibited. The principal vein is said to be 29-i- feet 
in thickness. Several immense ingots of Bessemer metal, 
made with this fuel from these ores, are exhibited, and also 
a large number of samples of every grade, broken to show 
the character of the material by the appearance of the frac- 
ture, or bent or tied into knots to exhibit its immense tough- 
ness and ductility. Parts of machines, as shafts and rods, 
difficult shapes, plates of various thickness; tools and man- 
ufactured articles of hundreds of different sorts, all made of 
steel, illustrate at once its wonderful Dower of adaptation 
to all purposes, and exhibit the extent to which the " Staats 
Eisenbahn Gesellschaft" have developed their Hungarian 
possessions. 

Prince Schwarzenburg, who invited U3 to visit his ^ i- 
mense estate at 

•WITTINGAU 
a few days ago, and who there exhibited to our astonished 
republicans an illustration of the old feudal system in its 
most unobjectionable form, has also a pwHllon of his own 
which is equally interesting. The most careless observer 
cannot fail to find the most interesting evidences on all sides 
of the magnificent, but as yet imperfectly developed, natu- 
ral resources of this great Austro-Hungarian Empire. When 
the proprietors of this fertile soil shall have imbibed some- 
thing of the energy and the enterprise of our venerable host 
of Horskysfeld, and shall have, profited well by the oppor- 
tunity which is now offered them of introducing the agri- 
cultural machinery wliich our inventors have brought to 
such perfection, and when these valuable mines shall have 
been developed, and manufactures shall have become well 
established here, the world is likely to see a national devel- 
opment which has been, as yet, quite unanticipated by for- 
eigners generally. 

There are still other illustrations to be observed here of 
the splendid future which may be secured to the country 
should a ■wise policy, liberalizing its government, wake up 
and educate its people and develope its natural advantages. 
The good work seems begun ; and, if the management of af- 
fairs is allowed to remain in as good hands as those which 
have conducted the great enterprise which has now attracted 
representatives of all nations to Vienna, it maybe confident- 
ly hoped that it will be uninterrupted. 

GERMANY 

is best represented by the contributions of Fred. Krupp, 
from his immense establishment at Essen. A block of cru- 
cible steel, weighing a hundred thousand pounds, illustrates 
the great capacity of the steel-making department. It has 
been worked into shape by the great fifty tun steam ham- 
mer, v/hich is one of the wonders of Essen. A steel cranked 
axle for a locomotive is a splendid piece of work, and smaller 
straight axles, intended for cars and for tenders, are very fine 
examples of hammer finish ; and a considerable number of 
specimens of locomotive work are of the same admirable 
quality. Some of these are of Bessemer metal. Krupp 
evidently takes much pade in his artillery manufacture, 
and if his exhibits here are avernge specimens of his work, 
he has most excellent reason for it. A considerable number 
of guns for both land and sea are exhibited. On one of the 
largest he has adopted the " Ericsson compressor," which is 
one of the most beautiful and effective contrivances of its 
inventor. The guns are generally breech loading, are rifled 



with a large number of narrow grooves, and are mounted 
on iron carriages. The largest gun has a caliber of 305 mil- 
imeters — twelve inches — and weighs 36,600 kilogrammes, 
80,000 pounds. It has a magnificent finish, and is made of 
beautifully homogeneous metal. These are built guns, or, 
as the maker describes them, are constructed upon the "ring 
system" of Armstrong. In most cases, the recoil of the gun 
is taken up by a very neat form of " hydraulic" gear, which 
we should expect to work well, and which experiment is 
claimed to have proved satisfactory. 

Among British exhibitors, Cammell & Co, , John Brown & 
Co., Vavasseur, and Armstrong & Co. compete to some ex- 
tent with Krupp. The two first named present fine exam- 
ples of heavy work, and their 

ARMOR PLATES 

attract much attention. Several are shown which heavy 
shot have been driven against, making deep indentations 
which are bordered, in some instances, by a sharp fin, form- 
ing a kind of collar and showing well the fine quality of the 
metal. The other firms exhibit heavy and well built guns. 
Several torpedoes are exhibited, which are principally no- 
ticeable as reminders of the revolucion which seems impend- 
ing in the methods of naval warfare — a revolution which 
was inaugurated as long ago, at least, as the time of our 
revolutionary war, and which has exhibited its greatest 
progress in the United States, where Bushnell, Robert Ful- 
ton, John P. Taylor, and other inventors of an earlier 
period, and Ericsson, Lay, and others of our contemporary 
engineers, have proved that it promises to change complete- 
ly the tactics and the materiel oi navies at a very early date. 
There are many special exhibits which are nearly as in- 
teresting as any already referred to, and we may be able to 
find time for their examination at some fumre period, 

R. H. T. 
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Testing Steam Boilers, 

To the Editor of the Scientific American: 

In a late issue of your paper, you mention the need of an 
iron clad man to take charge of old worn out steam boilers. 
No doubt it would be a money-making invention; but as the 
deriand would be greater than the supply, we should be no 
better off than we are now. But why do we not have the 
same system of boiler inspection and testing, and the exami- 
nation of engineers, on land as wo have on the sea? In this 
phce, there are four saw mills ; in two of them there are 130 
men at work ; and the engineers in both of these mills are 
men who know nothing about their business, except how to 
stop and start their engines. One of the boilers is worn out ; 
but what remedy is there ? None. On the other hand, 
there are four tug boats in this harbor (two of them are only 
allowed to run inside the harbor) ; and on these, each engi- 
neer has to have a license, for which he pays $10. The 
boilers have to be tested once a year, and the engineers' cer- 
tificates renewed. Now, have the engineers on those tugs 
(each carrying three persons) any more responsibility than 
those in the mills mentioned ? What we want are a strict law 
in regard to testing boilers and a strict inspection of engi- 
neers, as we have on board boats. Let insurance companies 
refuse to take risks on buildings using steam power unless 
the owners have an inspector's certificate. Let a law be 
passed, compelling all men using steam power to employ no 
engineers but such as have passed the required examination. 

Who will set the ball rolling? We look to you to start it, 
and to all sensible men to keep it in motion. 

Frankfort, Mich. EnGINEBK. 

: »H««-« 

The Million Dollar Telescope. 

To the Editor of the Scientific American : 

The plan, shown in Figs. 1 and 3, of constructing a large 
object glass, with polygonal lenses having the same fccus 
and arranged in a metallic frame, has been suggested as the 
probable solution of the great telescope problem. I def-ire 




to call iurther attention to this plan, and request those who 
have evidence of its impracticability to bring it forward. 
With means now at our command, an object glass of this 
kind can be constructed with a diameter of five feet, and 
very .possibly six feet. If a 25 inch glass can be furnished 
for $50,000, one of 60 inches should not exceed $600,000. Of 
the proposed million dollars, this would leave $400,000 for 
machinery, mounting, etc. , which would probably be suffi- 
cient, although it is no small task to build a tube 75 or 100 
feet long; and mount it in the air so that it shall have suffi- 
cient stability and yet be easily managed. Of course the 
field would be divided by dark bands into polygonal sections 
similar to the object glass ; but would this be a serious ob- 
jection ? I think not. F. H. R. 
New Britain, Conn. 
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Tbe Iiay Torpedo. 

To the Editor of the Scientifle American: 

Your issue of July 19 has an article entitled "Recent Im- 
provements in Torpedo Warfare," in which you give a de- 
scription of the Lay torpedo. You also state that " ex- 
periments made at Newport some time since proved quite 
successful; but of late, we note that, from various causes, 
such promising results have not heen attained." As this 
statement is made in your leading article, it has undoubted- 
ly led the many readers of your valuable journal into an error, 
as well as committed a great injustice to Mr. Lay. 

During the winter last past, there were two experimental 
trials which were unsuccessful, not on account of any fault 
in the principle of the boat. At one time, the rudder broke ; 
at the other, the cable was defective. These defects were 
easily remedied ; and on May 29, the final test of running one 
mile and returning was made, entirely to the satisfaction of 
the commission of naval officers appointed to witness it. 
The writer was present and knows that the whole run was a 
perfect success, and that the Lay torpedo boat has proved 
quite as successful as her inventor had ever promised. 
When I add that our government immediately accepted the 
boat, and has already paid Mr. Lay therefor, there can be 
very little question as to its success. I also have in my pos- 
session a letter from Captain Matthews, Chief of the Torpedo 
Corps, United States Navy, stating that, since such accept- 
tince, he had made even a more successful run with the boat 
than that of May 39, and expressing himself highly gratified 
with the performance. 

Please give this explanation a place in your paper, as I 
trust you are ever ready to make amends for any error, how- 
ever slight, in your columns, especially when it takes from a 
worthy inventor the tribute of success. 

W. W. Rowley, 

Buffalo, N. y. Attorney for John L. Lay. 

^~4^P-m' ' 

The Causes of Boiler Explosions. 

To the Editor of the Scientijie American : 

Having read of the appointment of a commission to inves- 
tigate the causes of boiler explosions, I think it proper to 
assert boldly that no boiler has ever been exploded from gas- 
es generated from steam or water. A want of capacity or 
carelessness of the engineer, a defect of construction or gen- 
eral weakness of boiler, but mainly want of water is the 
cause of explosions. When any part of a boiler, from want 
of water, becomes heated, and water is let on to it, the water, 
striking that part, will assume a globular form ; and the 
globules, in cooling the surface, suddenly become steam, 
and ai a consequence the boiler explodes. Who has not 
seen globules form on stoves, red hot plates, etc., and sud- 
denly expand? I have experienced this fact in boilers, upon 
two different occasions (accidentally) ; and to prove my asser- 
tions, I propose, to any party, willing to bear expense of the 
ruination of the boiler, to fill said boiler with water to the 
usual hight (which is at best arbitrary) ; then build my fire, 
raise the steam to 70 pounds pressure, allowing it to escape, 
and then reducing water, pressure and fire, till the gage 
shows less than 5 pounds, with but a few gallons of water 
in the boiler ; I will then introduce into the boiler from one 
to three gallons of water and raise the pressure to 70 pounds 
again in less time than I can write it, say from one to three 
seconds. I will be present at the boiler during the trial. 
The boiler is to be of the tubular or locomotive kind, to have 
a very large safety valve, and to be previously submitted to 
my thorough inspection. Geo. H. LbNHEH. 

Elizabeth, N. J. 



Tbe Zodiacal Iilgbt, 

To tJm Editor of the Scientific American: 

T. R. L. , in his explanation of the cause of the zodiacal 
light, on page 51 of your current volume, made, I think, 
the following mistakes : 

1. There is no reason why the lune 1 I 3 G only, and not 
every part of the surface of the earth that is illuminated by 
the sun (the entire lower half), should reflect solar rays in the 
indicated manner. Why should the phenomenon, explained 
in the diagram, be seen only east and west and not north 
and south, and in every direction, the sun being in a vertical 
line below the observer ? 

3. A second reflection of the rays on the outline of the 
atmosphere can hardly take place, because the density of the 
gaseous envelope of our earth diminishes gradually, and 
hente does not exhibit a reflecting face. The air, however, 
does absorb and disperse some of the light which passes 
through it; and, therefore, " dispersion" should be substitu- 
ted for the "second reflection." 

3. In the diagram, the atmosphere is supposed to be high- 
er than the radius of the earth. Had T. B. L. made tbe 
diagram with better proportions, sketching the hight of the 
atmosphere as about Jj- of the radius of the earth, he would 
at once have seen that his theory cannot account for a "dou- 
ble light." 

4. That section of the atmosphere, above the horizon of 
the observer, which is illuminated by the reflected rays is 
also illuminated by the direct rays of the sun, as the dia- 
gram clearly shows ; and therefore, I fear, T. R. L. gives a 
theory, not of the zodiacal light, but of it e ordinary twi 
light. Hugo Bilgbam. 

Philadelphia, Pa. 



To Uie Editor of the Scientific Am,ericwn : 

Most of your readers, I am persuaded, will need no de- 
monstration to convince them that the theory of your Mount 
Airy correspondent, which attributes the phenomenon of the 
zodiacal light to " reflection of the rays of the sun from the 
earth upon the atmosphere and thence to the spectator," as 



contained in your issue of July 36, is untenable. However, 
lest the diagram contained in the article alluded to may con- 
fuse some of your readers, I submit the following as a refu- 
tation of the position taken in that article. 




Let E reprtisent the center of the earth, S the point of the 
observer, A B the hight of the atmosphere (50 miles, we will 
assume), and S C an incident ray. Then, from the well 
known proposition (Euclid, 36, HI), we have DG X DF= AD^. 
Therefore, AD = .y 8,000 x 50 = about 633 miles. Because 
the angles of incidence and of reflection are equal, the last 
ray of reflected light that can be seen at D corresponds with 
the incident ray, SCD, which is tangent to the earth at. C, and 
consequently 00= AD. Now, AE : AD :: radius : tangent 
of tlie angle AED, -whence we find angle AED = 9°. There 
fore angle AEH=:angle SDH=:twice angle AED= 18°; and 
consequently the last ray of either incident or reflected light 
is seen when the sun is only about 18° below the horizon of 
thn observer. But it 's well known that the zodiacal light is 
seen when the sun is much lower ; and, according to the tes- 
timony of Mr. Jones, it may sometimes be seen when the sun 
is 90° below the horizon, that is, at midnight. 

Hence it is certain that the zodiacal light is not " caused 

by reflection of the rays of the sun from the earth upon the 

atmosphere and thence to the spectator," as is assumed by 

your correspondent F. R. L. 

J. B. H|;ndeick8. 

De« Moines, Iowa. 

— ♦--<#> m 

Tbe Relfogresslou of tbe Sun. 

To the Editor of Uie Scientific American: 

One of your correspondents, on page 51 of youP current 
volume, argues that the precession of the equinoxes is owing 
to the motion of the sun in an orbit, and he gives a diagram 
of the position of the sun and the earth at the summer sol- 
stice, in four dififerent points of the supposed solar orbit. 

Now his figure is incorrect, because, it the sun had such a 
motion in such an orbit, it would not change the direction of 
the earth's axis in the manner which he represents, or :■ 
any other manner ; and the earth at the summer solstice 
would not be in the positions, which his figure indicates, in 
the given places of the sun in its orbit, but would be in the 
positions indicated in the diagram which I send you. This 
diagram is a correction of your correspondent's, with the 
lunar orbit left out as not affecting the question. This figure 
represents the direction of the earth's axis as unchanged by 
the sun's motion in his orbit, which is in accordance with 
the principles of philosophy and the motions of the moon in 
regard to the sun and earth. 




Now such a motion of the sun as this might cause a pre 
cession of th^s equinoxes, but it would also cause a change 
in the angular distance from each other of all the stars in 
the heavens, which is not the case in Nature. For instance, 
if the sun had receded so far westward from A that it no 
longer appeared in conjunction with the star, c, but thirty 
degrees to the west of it (about the amount of the precession 
of the equinoxes since Hipparchus' catalogue), then the stars, 
c atid^, would no longer be 180° from each other; while e 
and h, and ff and h, would be nearer together, while c and / 
would be farther apart than at first; besides, the motions of 
the stars near the poles would not be such as is observed in 
Nature. Jobn 8. Plumee. 

Sandown, N. H. 



To the Editor of the Scientific American : 

Your correspondent Mr. Hepburn appears to labor under a 
singular delusion in regard to what is, in reality, a simple 
niechanical question; and thus, in trying to avoid a merely 
imaginary difficulty, he has fallen into a real one. For while 



a very slight excess of that retrograde rotation, which, in 
consequence of inertia, takes place in the earth as well as in 
all revolving bodies, is fully sufiicient to account for the 
apparent retrogressive motion of the sun, it is equally clear 
that there could not be such a motion of the sun as is repre- 
sented in the diagram on page 51, Without such a counter- 
balancing weight on the other side of the center of revolu- 
tion as would require a complete change in the arrangement 
of the solar system. 

If astronomers were but able to understand the simple fact 
that a body in free space, while rotating on one axis in one 
direction, can, at the same time, have a rotation in a contrary 
direction on another axis crossing the first at the center of 
gravity, they would find no difiiculty in comprehending many 
of the so called anomalous motions cf the planets which they 
have so long attempted to account for on the supposition that 
one side of a perfectly well balanced body may sometimes be 
heavier than the other. James A. Bazin. 

Canton, Mass. ' 



Hot Air Xlnglnes. 

To the Editor of the Scientific American : 

Having had considerable experience with hot air engines, 
especially with the Roper engine, I have been much interest- 
ed in your correspondent F. G. Wood ivard's remarks and 
suggestions in regard to them. The design which he gives, 
on page 37 of your current volu i:e, though possessing some 
advantages (especially the self-oiling device, which is good), 
has many defects which, I think, make it impracticable. 
Among these are the fire box and fly wheel, which must both 
be of great weight, being placed high ; and the whole engine, 
as it stands on tho air pumps, which must necessarily be 
small, renders the machine too topheavy for practical use. 
The location of the cylinders, also, seems to make them dif • 
flcult of access for the purpose of packing, cleaning, etc. 
The fire dours being so high, also, make it inconvenient to 
fire up and rake out the ashes ; and, the cylinder being placed 
beneath the fire box, the ashes and dirt, which are sure to 
arise when raking out the fire, would settle in the cylinder 
and cut out both it and the packing. 

He does not give his proposed arrangement of valves, or 
the kind of valves which he supposes will stand when placed 
above the fire. After considerable and careful observation, 
my impression is that no successful hot air engine can be 
built unless the valves are placed outside. This is a subject 
which deserves discussion, and I am glad to see it agitated. 
Hot air possesses advantages over steam which, it seems, 
should eventually recommend it almost universally for a 
light power, and whosoever has the best engine will certain- 
ly have a large field for its sale. H. S. W. 

New York city. i 

Remarks by the Editok : — We are glad to draw out cor- 
respondence on so important a subject. Mr. Woodward did 
QOt send a working drawing of his proposed engine, but 
inerely a sketch of moving parts, and he may have pro- 
vided sufficient support for the cylinder. He also omitted 
to mention several details, to which we called attention at the 
time. We would be pleased to hear from him, if he cares 
to reply to any of the criticisms contained in this letter. 



Xbe Belief of Hippocrates. 

To the Editor of the Scientific American: 

In reading the article, on page 330 of your volume XXVlIl, 
on " Medical Practice in Early Times," to the progress of 
which, as you justly observe, Hippocrates contributed not 
a little, any one not acquainted with the writings of the 
Prince of Doctors may be led to infer from the context of 
the article that good Hippocrates was nothing but a materi- 
alist; whereas he firmly believed that no disease can be 
ascribed to a material cause. He, in fact, says that it is im- 
possible to discover the nature of ailments if they are not 
known in the indivisible (part of man) from which they 
proceed. By indivisible, we, of coarse, understand the, soul 
of man. All matter is divisible; the soul, being immaterial, 
is indivisible. 

That Hippocrates was devoutly religious, hislifeand writ- 
ings furnish ample proof ; in this characteristic, some of our 
doctors would do very well to imitate his illustrious ex- 
ample, particularly for their patients' sake. 

PHIIjO-HIPPOCRATES. 



Kingfishers and Fish. 

To the Editor of the Scientific American : 

Mr. Darwin in his last book states that the kingfisher al- 
ways kills the fish before swallowing it. Dr. Charles C. Ab- 
bot, of Trenton, N. J., states that the fish is swallowed with- 
out killing and often while the bird is on the wing. So far 
as my observation goes, when a fish is large, or about two 
and a half inches long, it is killed before being swallowed. 
I once saw a kingfisher light on a limb close to the surface 
of the water in a creek ; and the bird, kaving an eye to the 
business in hacd, did not see me (I was about fifteen feet off); 
it presently dived into the water and returned to its 
perch with a fish in its bill, about the above stated length. 
The bird then began to beat the head of the fish against the 
limb on which it was standing; after a few beats it would 
atop to see if the fish was dead or not ; this was done three 
times, when the head of the fish was bleeding, and the limb 
against which the head was beaten Was stained with blood; 
The fish was dead, and it was then swallowed. Now the 
above named gentlemen may both to a certain extent be cor- 
rect. The kingfisher may swallow the small fish without 
killing them ; in my mind there is no doubt that they do. 

San Francisco, Oal. D. D. 8. 
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lUFSOVED CHITSN. 

The accompanying engraving is a sectional view of a new 
churn which, in addition to having various improvements 
in its construction, is claimed to produce and gather butter 
with great celerity. The apparatus rests on a base plate 
from wh'ch ariee two standards, one of which is shown at 
A, which are surmounted by a top piece. The latter is cut 
to fit partially around the churn body, and is held in place 
by a detachable strap, B. The churn body is cylindrical in 
fo'm and has a false bottom in which is pivoted the lower 
end of the dasher shaft, C. A number of radial arms or 
bladpB, made wide and inclined laterally, are secured to the 
dasher shaft, which is also surrounded by a 
curb or tube, D, in which it freely re\ olves. 
The curb, D, fits into a similar tube, E, which 
has radial flanges, F, attached to it, the outer 
edg>'S of which rest against the inner surface 
of the churn body, so as to keep both curbs 
accurs tely centered and securely in place. 
The lower ends of the flange.i, F, project be- 
low the lower end of the tube, E, supporting 
the same at a distance above the bottom so 
as to give a clear passage for the milk be- 
neath. In operation, the curb, D, is adjusted 
so that its upper edge may be a little above 
the surface of the milk to be churned. Then, 
as the dasher is revolved, the blades raise the 
milk through the curb and project it outward 
over the edge against the sides of the churn 
body. A constant in'Jow of milk is thus 
caused beneath the lower edge, thus provid- 
ing a continuous circulation and violent agi- 
tation of the contents of the churn, causing 
butter to appear in a very short time. The 
flanges, F, prevent the milk from receivinga 
circular niotion from the dasher, by which 
its inflow beneath the curb would be impeded. 

The cover of the churn is made in two 
parts, and has half round notches in the cen- 
ter, whiah, when the appliance is in place, 
form th'i upper bearing of the dasher shaft. 
To the upper end of the latter is attached a 
small pulley which communicates, by means 
of a belt, with a larger wheel provided with 
a handle to serve as a crank, as represented. 
The faucet shown at the base of the churn 
serves to draw off the contents when desired. 

Patented April 23, 1873, by Mr. William H. Holdam, of 
Crab Orchard, Lincoln county, Ky. , from whom further par- 
ticulars may beobtained. 



candles, and at the side the light of three candles. And 
while the naked light of the patent lamp was equal to eight 
and a half candles, that of the common lamp was only equal 
to three candles. Hence, not only are the rays of light 
thrown in the proper direction, but the increased illuminating 
effect of the light is due both to the lens and the lantern 
itself. 



Tbe Australian Water Cooler. 

In reference to this device, illustrated on page 371 of our 
volume XXIX, our excellent correspondent Mr. 0. C. Wool- 
son states that similar vessels are used in the West Indies ; 




OOeSIESS WAXES CLOSET ATTACHMENT. 

There is probably no more insidious cause of disease than 
the foul emanations from sinks and water closets. In city 
houses, the latter especially, through their 
close proximity to other, portions of the 
dwelling, are often the source of serious 
nuis'ince. 

In order, a s it is claimed, entirely to ob- 
viate the^liaagreeable odor attendant upon 
the employment of these receptacles, the 
device illustrated in the accompanying 
engraving has recently been invented. It 
consists of a bellows. A, arranged with 
suitable inlet and outlet valves, the, supply 
pipe of which connects with the upper 
end of the trap or the closet, and the pipe 
leading therefrom communicates with the 
lower part of the trap or the soil pipe, 
thus conveying the foul air from the bowl 
to the iiewer cinduits. The bellows ar- 
rangome-nt is operated by a lever, cord, 
and pulleys in combination with the pull, 
as represented, or, in hopper closets, by the 
working of a cock. 

The (device is simple, and easily attached 
to ordinary closets. The inventor relates 
that he has tested it for some time in ac- 
tual employment, with uniformly satis- 
factory results. 

For further particulars address Mr. Phi- 
lip C. Eowe, 203 Harrison avenue, Boston, 
Mass. 



HOIDAM'S IMPROVED CHURN.. 

they are made in Spain, of a very porous earthenware from 
blue clay. " In no case must you touch your lips to the jar, 
but hold it above your head, anywhere from six inches to 
two feet, and let th? liquor run into your mouth, or, rather, 
clear down your throat. It is a remarkable fact that, in 
quenching thirst in this way, you cannot drink one drop 
more than just what your stomach needs ;■ and if you keep 
on pouring after that point is reached,, you run in danger of 




HOWL'S ODORLESS 

choking yourself. 



CLOSET ATTACHMENT, 



ImprOTed Ship SIscnal lilghts. 

William Harvie, a coppersmith of Glasgow, Scotland, is 
the originator of an excel ent. improvemnnt in this line, which 
has come into extensive use for -steamships and sailing 
vessels. He employs lenses on the dioptric system, of pressed 
glass, and has succeeded in gitting a paraffin light to buro 
brightly in any weather, without a glass chimney. 

In order to accomplish this result, Mr. Harvie so divided 
the lamp that the inside chamber formed the chimney 
proper, the air for maintaining combustion passing down the 
upright tube, entering u^ider a false bottom. The funnel by 
which the products of combustion escape from the lamp is 
so protected that no blow-down can take place ; indeed, it 
Beemi that tiie Harvie lamp burns better in a storm than 
otherwise. 

Wht-n subjected to a photometric examination in the pub 
lie gas testing office Gla.ogow, the Harvie patent signal lamp 
was found to give, in front, a lay of light from . the center 
of the lens equal in intensity to th.^t given by ninety.eight 
standard sperm candles, «nd at the side a ray of light from 
the center of the lens equal to the light of sixty-seven candles ; 
while the common lamp in front gave a light equal to eight 



would, for the reason above given, save many a fellow from 
the cramp. I am going to try the clay in this country; to 
see if it is suitable for the purpose." 

.m~>9,~» . 

What shall we do with onr Boys 1 

It is as impossible to make a chemist, or an engineer, or 
a naturalist, of a boy, if he has no special taste or aptness 
for these studies, as to make a poet out of a Digger Indian. 
It is no unusual circumslance for paients who have boys 
just entering upon manhood to come to us desiring counsel 
in regard to placingthem in a chemical laboratory, that they 
"may learn the trade," as, to their eyes, the business appears 
remunerative. They have no special genius, 
no training in preparatory studies, no decid- 
ed leaning towards chemical manipulation 
or research, but the desire is to have them 
" made " into chemists. There is a mistaken 
idea, common to mp.ny parents, that their 
children are as well adapted to one employ 
ment as another, and that tliey only need 
opportunities to learn regarding this pursuit 
or that, to become proficients and rise to 
eminence. More than half the sad failures 
so commonly observed are due to being 
forced into the wrong road in early life. 
Young men are forced into pulpits, when 
they should be following the plough ; forced . 
into courts of low, when they should be driv- 
ing the plane in a carpentur's shop ; forced 
into eick rooms, as physicians, when they 
should be guiding a locomotive, or heading 
an exploring party into the Rocky Mountains; 
forced into industrial laboratories, when they ' 
should be in the counting lOom or shop. 

It is a wise provision of Providence that 
nearly every boy born into the world has 
some peculiar distinctive capability, some 
aptnes.s for a particular calling or pursuit ; 
and if he is driven into channels contrary to 
his, instincts and tastes, he is in antagonism 
with Nature, and the odds are against him. 
One of the earliest and most anxious inqui- 
ries of parents should be directed to the dis- 
covery of the leanings of their children, and 
if they find that their boy, who they ear- 
nestly desire shall adorn the bar or the pul- 
pit, is persistently engaged in constructing toy ships, and 
wading in every puddle of water to test their sailing qual- 
ities ; if he reads books of voyages, and when in a seaport 
steals away to the wharves, to visit ships and talk with sail- 
ors, it is certain he is born for the sea. Fit him out with a 
sailor's rig, put him in the best possible position for rising 
to the honorable post of ship-master, and you Lave discharged 
your duty. If, on the other hand, he is logical, discriminat- 
ing, keen, fond of argument, let him enter 
the law ; if he is fond of whittling, planing, 
sawing, constructing, and neglects his studies, 
turn him over to a good carpenter, to learn 
the trade. If he begins early to spend his 
pennies for sulphur, niter, oil of vitriol, aqua 
fortin, etc. ; if he is such a persistent experi- 
menter that you fear he will kill himself, or 
set your buildings on fire ; if his pockets are 
full of abominable drugs, and his clothing so 
charged with the odor of stale eggs that you 
refuse to admit him to the table at meal times, 
why, the chances are that he is a "born" 
chemist, and it will be safe to start him off to 
some technical school for instruction. 

The question is, not what we will make of 
our boys, but what position are they manifest- 
ly designed to fiU ; in what direction does Na- 
ture point, as respects avocations or pursuits 
in life which will be in harmony with their 
capabilities and instincts? It is no use for us 
to repine and find fault with the supposed 
vulgar tastes of our boys. We must rem em 
ber that no industrial calling is vulgar ; every 
kind of labor is honorable ; and it is far bet- 
ter to be distinguished as a first clsss cobbler 
or peddler than to live the contemptible life 
of a fifth rate lawyer or clergyman. 
There are thousands of boys born into the 
world possessing scarcely a trace of ambition. Such do not 
care for distinction, or even for wealth ; if they can procure 
the humblest fare, by constant toil, the aspirations of their 
boyhood, and subsequently of their, manhood, are fully met. 
Tliey are negative characters, happy with nothing, and suffer 
no elation or depression, whether in sunshine or under a 



WATiSR 

There may be some of your readers and 
thinkers vfho doubt ■ this, but I st^te it aa.a fact; and you 
may try again and again to swallow more than you really 
require, and you' will' be foiled every time ; and for this rea- 
son I regard the practice of quenching thirst in this way the 
most healthy that was ever tried. In very warm weather, 
when one is inclined to drink often and much, to the injury ' cloud. These boys, who often afford much mortification to 
of health, it goes beyond the practice of taking one swallow ambitious parents, fill a most important niche in the world ; 
and two breaths, etc. . It takes a little practice to accomplish in fact, the world could i^ot do without them. They consti- 
the throwing the wat'-r in the mouth, and the first attempt tute the great army of men who build our railroads, tunnel 
will probably require a change of shirt and possibly one's our mountains, load Jlnd unload our ships, cut down our for- 
whole attire; but that would only occur with those that are ests, and manipulate the red ho<i iron masses which come 

from our blast furnaces. We cannot alter the temperaments 
of such boys. Nature is stronger than we are, and well is it 
that this is so. We may hold them by the power of wealth 
or controlling influences, but when these . fail they fall at 
once to their place, in obedience to a law as irresistible as 
that which Newton discovered in the fall of the apple. Study 
to learn what they are capable of doing for themselves ; encour- 
age them to do well whatever work is suited to their natures. 
Regard every calling as honorable, the labor of which is hon- 
orably performed, and thus insure happini ss and protperity 
to our offspring. — Boston Journal of Ghemistry. 



extri'mely awkward; generally the third or fourth attempt 
is successful, and then it is as simple as drinking from a 
glass. In some parts of Spain, they driiik wine from these 
jars; and it issaid that, when it is passed around the table 
for each person to drink, in case any one, not accustomed to 
the practice, allows his lips to touch the spout, the next in 
turn takes it and without a word throws it upon the floor 
andcallsfor another jar. That will do very well for ^pain, 
but we do not handle wine in that way. I hope the.tim« 
will come when these jars are generally used in this country. 
For rolling mill and furnace men they are very suitable, and 
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JAPANESE BIBOS. 

We select the herewith illustration from a handsomely 
gotten up work on Japan, by the celebrated German travel- 
er Wilhelm Heine. It lepresents birds of the heron and 
crane species, and was mide from a sketch by himself per- 
sonally. These birds are very numerous, and are diverse in 
their appearance and characteristics. They aie not allowed 
to be hunted except by the nobles ; and according to the po- 
pular belief, they are the symbols of happiness and good 
fortune, and are frequently represented as such in the plas- 
tic and pictorial arts. 

The ibis (No 4) is a beautiful and rare bird, the first speci- 
men of which was brought lo Europe by Siebold. It is two 
feet six inches high ; the bill is of a dark violet brown, red 
at the point. The skin covering the head and ears, and also 
that of the legs and feet, is of a brilliant red ; and the nape 
of the neck.is covered by a bunch of long narrow feathers 
extending to the base. The color of the bird is white. 

The white crane (No. 2) appears in the southern part of 
Siberia as well as in Japan. The color of the young birds 
is of a reddish brown, which soon changes into white. The 
feet, the bill, and a piece of bald skin above the eyes, are of 
a brilliant red color. 

The monk heron (No. 7) is two feet eight inches high, be- 
ing covered with black feathers on the upper part of the 
neck and head. It has similarly colored legs, with a bill of 
a greenish gray, which changes towards its base into a rust- 
red color. 

The great spoonbill heron (So. 3) is two feet nine inches 
high. It resembles, in general, the European species, with 
a small difference in the length of the feet and bill. The 
color is white, the bill being yellow and the feet black. 

The small silver heron (No. 1) differs greatly from the Eu- 



ropean herons, and from those of Egypt and Persia. The 
specimen represent d in oar engraving measures two feet in 
hight. The feathers which cover the neck and back are long 
and thread- like, and are used in trimmings and other orna- 
mentation, being of a resplendent white color. The feet are 
dark black. 

The bittern (No. 5) does not differ from the kinds indige- 
nous to Europe, Egypt, Nubia, Abyssinia, and Siberia. 

The great kingfisher (No. 6) is frequently found in the 
presence of a company of herons; he appears to listen at- 
tentively to the chattering of the birds, with the air of a re- 
porter to whom it is necessary that not a word should be lost. 



Tbc Cause of the Gulf Stream. 

Mr. John P. Whipple, of Whitewater, Wis., sends us a 
pamphlet in which he argues that the Gulf Stream and all 
other ocean currents are produced by the tidal wave and 
the land with its peculiar formation. We fail to perceive 
the practical scientific valae of our correspondent's sugglS- 
tions, particularly as he observes that the laud and tide are 
continually making the water unequal and that the tide and 
winds stir up the ocean. Some of the theories advanced are 
hardly in accordance with accepted views, especially those 
relating to the trade winds where " the sun is continually 
warming the air at the surface of the earth, which makes 
it lighter, and the night cools it and makes it heavier, so the 
cool air follows the sun around the earth and that is the 
cause of its keeping one direction :" and also the statement 
that the earth's rotation is due tc " the sun continually ex- 
panding the side nearest it, making it lighter ; night con- 
denses and makes the opposite'side heavier, and its motion 
round the sun forces it to rotate." 



As the inventor of these novel ideas naively remarks 
that his Gulf Stream theories depend on the fact of the 
water on the east shore of the Isthmus of Panama being on 
a higher level than that on the opposite side, he probably 
will abandon them on learning that the mean hight of the 
tcvo oceans is precisely the same. The old idea that the 
Atlantic is many feet higher than the Pacific has long since 
been exploded. 



Iron Sbipbulldlng In Iowa, 

A correspondent, J. H,, states that two iron steam yachts 
have recently been built in Dubuque. They are built on the 
same style as the Cunard steamer Cliina, built on the Clyde. 
The building of the yachts was done under the superintend- 
ence of a man who worked on the China. The dimensions 
of each yacht are: Length of keel 47 feet, width of beam 
7 feet 6 inches, depth of hold 4 feet. They are propelled by 
screws which make 300 revolutions per minute and propel 
the boats at a speed of 13 miles an hour. The screw of each 
boat is driven by a twelvft horse power upright boiler, and 
engines of unique pattern, which will soon be patented. 
Everything aboard each yacht is so arranged that she can be 
entirely managed by one person. They can be used as sail 
boats and are capable of carrying 50 passengers each. They 
are the fifth and sixth iron steambcfats built in this city (one 
of which, the Clyde, has a 150 horse power engine and is one 
of the fastest tow boats on the Mississippi river). She was 
the first built west of the Alleghany mountains. Except the 
masts and seats, there is no woodwork on the two yachts. 
Their names are the Island Queen and the J. D. Eddy. They 
cost |3,000 a piece, and are built, by Rouse & Co., proprietors 
of the Iowa Iron Works. 




JAPANESE BIBDS-HEBONS AND CBANES. 
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SCIENTIFIC AND PRACTICAL INFORMATION. 



TUNGSTEN IN THE AETS. 

In the last few years the consumption of tungsten and its 
compounds has vastly increased. It is now used for im- 
proving the quality of puddled iron and steel as well as cast 
steel, and is one of the constituents of Mushet's special steel. 
Its addition to German silver renders it tougher, and it is 
employed in many other alloys with gold, silver, lead, etc. 
One alloy called minargent contains 100 parts copper, 70 
nickel, 5 tungsten, and 1 aluminum. Bartels in Hanover 
makes a large number of tungsten preparations for use in 
dyeing and printing; the tungstate of soda serves as substi- 
tute for tin salt, for fireproofing fabrics, and for the manu- 
facture of bronze powder and blue carmine. In cosmetics, 
tungsten is taking the place of white lead and zinc. Tung- 
sten in steel gives it the property of retaining magnetism 
for a longer time and makes it useful for magnetic needles. 

CONVEBSION OF STARCH INTO SUGAR, 

The conversion of starch, cellulose, and the like into glu- 
cose or grape sugar has usually been accomplished by the 
use of dilute acids in open vessels. Some Parisian chem- 
ists, Gibon, Dusart, and Bardy, now propose to conduct this 
operation in closed cylinders under a pressure of 3 to 4 at- 
mospheres. The proportions taken are 35'3 cubic feet wa- 
ter and 4'4 pounds sulphuric acid to 4,400 pounds 
dried starch, and the operation lasts two hours. If a thick- 
er sirup is desired, it is only necessary to diminish the 
amount of water taken. Some other acid may be used than 
sulphuric. The advantage of the process consists in obtain- 
ing the desired product by a single operation, since neither 
concentration by evaporation nor filtration is necessary. 

DETERMINING THE QUANTITY OF ALCOHOL IN FUSEL OIL. 

When fusel oil is imported into England, it is admitted 
free of duty, provided that it does not contain over 15 per 
cent of alcohol of 0'93 specific gravity. The method em- 
ployed in the London custom house for determining the 
amount of alcohol depends upon the insolubility of fusel 
oil in water. A certain quantity of the liquor to be tested 
is shaken with an equal volume of water and left standing 
for 12 hours. At the end of that time two layers are formed, 
the upper one of fusel oil, the lower of alcohol and water. 
The specific gravity of the latter is taken, and from it the 
percentage of proof spirits is calculated. 

This method, according to Dr. G. L. Ulex, gives too high 
a percentage of alcohol, for crude fusel oil contains not only 
amy lie alcohol, but also ethylic, propylic, and butylic alco- 
hols, which are more soluble in water. Ethylic alcohol is 
soluble in every proportion, propylic alcohol is very soluble, 
butylic alcohol diss ilves in 10 parts of water, amylio alco 
hoi is as good as insoluble. 

From some experiments by the author, he found that fusel 
oil from beets consists of 2 parts of soluble alcohols and 1 
part insoluble alcohol, and that only a small part of the 
former is wine alcohol. Although this liquor contains only 
3 to 4 per cent of proof spirit, according to'the custom house 
rules it' would seem to contain 40 per cent of proof spirit 
and be taxed accordingly. This leads to very great injus- 
tice in English import duties, and although this law is not 
in force here, we give the following more accurate method 
of making the determination : 

T.he boiling point of absolute (ethylic) alcohol is 173 '12° 
Fah. ; that of propylic alcohol, 206-6° Fah. ; butylic alco- 
hol, 228 2° Fah. ; a mylic alcohol, 369-6' Fall., so that this 
difference can be employed in separating them. If wine al- 
cohol is present in considerable quantities, it alone will be 
found in the first portion of the distillate. Three and two 
fifths ounces of the fusel oil to be tested is placed in a retort 
and 1 35 drams distilled off. This distillate is mixed with an 
equal quantity of a saturated solution of common salt, and, 
after shaking, left to settle. If the quantity of fusel oil then 
found floating on the top is 40 minims or more, it is certain 
thf.t less than 15 per cent of proof spirits is present, and 
hence it is free of duty. If the quantity of fusel oil is less 
than that, the liquor is tested by mixing it with an equal 
quantity of salt solution, shaking, and allowing to rest. 

The salt solution is then separated and distilled by itself, 
and the quantity of proof spirit determined in the distillate 
by taking its specific gravity. 

THE VELOCITY OF LIGHT. 

Olaf Eoemer, an eminent Danish astronomer, while ob- 
serving the eclipses of Jupiter's satellites, ib 1676, found 
that light occupied about 16 minutes and 26 seconds in pass- 
ing through the diameter of the earth's orbit, and assuming 
the distance of the earth from the sun to be nearly 9S,'600,- 
000 miles, he determined the velocity of light to be 19S,500 
miles in a second. 

In 1723, Bradley, an English astronotner, discovered the 
aberration of light, and determined its velocity to be 191,515 
miles per second. 

In 1849, M. Fizeau invented an Apparatus for measuring 
the velocity of light between terrestrial stations, and deter- 
mined it to be 194,677 miles a second. 

M. Foucault, with substantially the same apparatus, de- 
termined the velocity to be 185,177 miles per second, and 
showed that this result was correct to within -jj^. 

Quite recently M. Pizeau has published the particulars of 
a long series of experiments, made between stations about 
6 miles apart, using the rays from a oxyhydr(;gen light ; and 
he give.=i, as the mean of 650 good observations, a velocity of 
186,363 miles per second. The result obtained by Eoemer is 
usually given in test books, and in fact is commonly quoted 
as the correct velocity of light. But the close agreement of 
We more recent researches of MM. Foucault and Fizeau, and 



the elegant methods used by these philosophers in their re 
searches, render it nearly certain that the velocity of light in 
the air is between 185,177 and 1^,863 miles per second. 

SULPHITE OF SODA AS AN ANTICHLOR. 

The term antichlor, which applied originally to any sub 
stance employed to destroy rhe free chlorine remaining in 
fabrics bleached with i'., is now almost entirely limited to 
hyposulphite of soda, NajSjOj. During the reaction of this 
salt upon chlorine, free sulphur is deposited upon the fab- 
rics, much to their detriment. The probable reason, that this 
has never before been observed, is because its injurious ef- 
fects have been attributed to overbleaching. This finely di- 
vided sulphur, when deposited in the fiber of paper, gradual- 
ly oxidizes to sulphurous and sulphuric acid, which renders 
the paper brittle, and, if wriiten uponwithiron ink, bleaches 
or fades it. This effect upon paper has sometimes been at- 
tributed to its containing too much wood fiber. 

A larger quantity of active sulphurous acid can be ob- 
tained from a given weight of sulphite of soda, Naj SO3, 
than from an equal weight of the hyposulphite, and from 
this no sulphur is deposited, so that it ought most certainly 
to be preferred for use as antichlor on a large scale. We 
are informed by large manufacturers of chemicals that sul- 
phite of soda can be made at a price not higher, in propor- 
tion to its efficiency, than the hyposulphite. 



Jet— HoTT and Where it Is Obtained. 

A writer in the Practical Maifazine gives the following 
interesting particulars regarding jet, a material much used 
for the manufacture of mourning j e welry. In this country, we 
may remark, the substance is largely imitated by vulcanized 
rubber, wkich, when new, closely resembles the genuine arti- 
cle. Beal jet jewelry mounted in gold is worth from five 
and six to as high as seventy dollars per set, the price, how 
ever, depending principally upon the quantity of precious 
metal used. It is very serviceable, and, unlike rubber, it re 
tains its brilliancy. 

Jet is of two distinct species — h%rd jet and soft jet — but 
the latter is of very minor importance and will be referred to 
hereafter. 

The hard jet is found in the strata known as the jet rock, 
which appears to be a deposit of sea anemones, and some 
years ago a patent was taken out to distil petroleum from 
it. 

The jet rock occurs in the I'as formation, some thirty yards 
above the main band of Cleveland ironstone, and is discov- 
ered in compressed masses in layers of very different sizes, 
being generally from half an inch to two and a half inches in 
thickness, from four to thirty inches wide, and fotir or five 
feet in length. It invariably tapers away, running, as the 
miners say, to a " feather edge." 

These jet layers are always protected by a skin, the color 
making another division ; for that found in the cliffs by the 
sea has always a blue skin, while that discovered in the in- 
land hills has a yellow coating. The jet found in the same 
mine varies very much in quality ; its worst specimens, those 
which are quite brown and will not take a polish, are termed 
" dazed jet." 

TLe soft jet is confined to the lower oolite^in the sand- 
stone and shale — some 160 yards higher than the bard jet, 
and is undoubtedly of a pure ligneous origin, the fiber and 
the branches of trees being more or less distinctly marked. 

The most valuable finds of jet have been washed down by 
the sea's action, where the jet rock crops out in the cliffs, 
and oirthe cliffs, where the seams are exposed. The dealers 
of th e town of Whitby, in Yorkshire, England, wheire the 
principal deposits of the material exist, rent these jet cliffs 
and inland seams from the owners, generally for a fixed lump 
sum paid in advance — not for a royalty — for 'the right to 
work a certain number of yards. Nearly all the jet now ob- 
tained is found inland, but in former days tales are told of 
men being swung by ropes over steep cliffs like the eider- 
down hunters of Norway. At present, cliff jet is worked 
with the same mining operations as that lying under the 
inland hills. 

The process is very simple, and, to those acquainted 
with the intricacies of iron and coal mining, of no very 
great interest. A mine is commenced by drifting into the 
face of a rock a passage of seven feet by five. A tramway 
is then laid down, and the shale is tilted from the mouth 
of the mine, the drift continued for about forty yards, at the 
rate of from two to four feet per diem; then cross drifts 
are started in a variety of directions. As soon as the rock 
becomes too hard, the miners retire* pulling in the roofs 
as they recede, for the bulk of the jet is found generally in 
the falling top rock. 

There are at present twenty-three jet mines in full work, 
only one of these being of soft ^et. The average number 
of men employed in each mine is six, and there are now 
some hundred and fifty miners engaged in this industry. 
The men are generally paid by the week, and only earn 
from twenty- four to twenty-six shillings — a sorry contrast 
to the high wages of the iron miners. 

Hard jet varies in prices from 75 cents to |3.50 per lb. ; 
soft jet from $1.37 to |7.50 per stone, according to size 
and quality, and sometimes also according to the fluctuations 
of the market. For instance, when the Prince of Wales' 
life was in danger, Whitby was thronged with buyers for 
both the raw and manufactured article at any price, and 
some speculators were severely bitten by his happy re- 
covery. 

It is stated that the turnover in rough English hard jet 
amounts to |200,000 annually. 

The material is manufactured as follows: The jet is first 
peeled and stripped of its skin, be it blue or yellow,- by means 



of a manual chipping process with a heavy iron-Tiandled chisel 
It is then sawn up into the exact sizes for the object for which 
it is intended, the saw being guided by an ingenious ar- 
rangement of little wooden directors. Much care is taken in 
this process of" sawing up," for great economy can, by rigid 
supervision, be effected, one manufacturer stating that by 
a very simple arrangemenl, he was able to make his raw ma- 
terial go a fifth further than any of his rivals. The little 
fragments are then delivered to workmen, who, with the 
aid of small grindstones driven by a foot tre&dle, take off the 
angular portions and reduce them more nearly to the re- 
quired dimensions. They then pass into thtv hands of the 
carvers who, with knives, small chisels, and gouges, soon, 
if it be rough work only, cut them into the desire j pattern. 
If the work, however, be really aitistic, the carving is of 
course a much more artistic process ; and it is curious to see 
lads and men, who one might fairly think had not the slight- 
est knowledge in the world of art principles, cut deftly 
and rajiidly cameos that in their beauty of profile resemble 
the old masterpieces ; flower scrolls and groups of fruit 
that have a marvellous fidelity to Nature herself; and cru- 
cifixes and pendants that rival all the ingenuity and patience 
of the " heathen Chinee." Sometimes you notice them with 
a pattern placed before them, or with a rough design 
scratched by a knife's point upon the material itself — often- 
est, however, it would seem as though the work were alto- 
gether original. 

After being carved, the goods are removed to the polishing 
room, where the first process, in the case of rough goods, 
again takes place, upon a treadle grindstone fed with oil and 
"rottenstone." Then the finish and the polish aie given by 
what is termed "rougeiog." Here the articles are held 
against quickly revolving wheels, covered with chamois 
leather for the larger portions and with strips o£ list for the 
indented parts of the pattern, the beautiful polish being 
given by means of a composition of a red pigment and oil. 
They are then set (the settings all coming from Birming- 
ham) and taken to the warehouse, where they are carded, or 
strung if necessary, and priced and packed by young women, 
being then stored for the inspection of the buyers. 



NEW BOOKS AND PUBLICATIONS. 

The Commercial Agency Register, published by the 
McKillop & Sprague Co., 109 & 111 Worth Street, New 
York. 

We are pleased to learn that our old netffhbors and friends, Messfa. 
McRIUop and Sprague, continue to prosper, and to issue their semi-annual 
volume, Improved and enlarged. Their present premises are much hotter 
and larger than those they occupied at 87 Park Row; and are, we helleve 
the host and most commodious ofllces in the United States used In that 
huslness. The up town mov.^ment, hoWever, has not disconnected them 
from their down town suhscriOers, as they have estahllshed ahranch office 
at 128 Pearl Street, near Wall, connected with the office 109 * 111 Worth 
Street by telegraph ; they can also, f r.om their own ofdoe, telegraph to their 
correspondents at any point. Their Register is a large volume, full of 
Information such as every dispenser of credit requires, he he machinist or 
manufacturer: while their weekly circular gives the important changes 
occurring from d.iy to day. On their circular they Indicate the change, the 
Private Key to which Is printed In front of the Register. Tons this appears 
a most valuahle feature, and it enables every holier of a book to mark oft 
the changes, weekly. ^ 

The Unity of Natural Phenomena, a Popular Introduc- 
tion to the Study of the Forces of Nature. From the 
French of Emile Saigey,with an Introduction and Notes 
by Thomas J^'reeman Moses, A.M., M.D., Professor of 
Natural Science in Urbana University. Price $1.50. 
Boston : Estes and Lauriat, 143 Washington Street. 
In this work, M. Saigey has collated some of the more strikingly similar 
natural .phenomena, and applied them to furthering the belief in ihe great 
truth that all Nature is one harmonious system. Although the doctrines of 
the correlation and conservation of force, and of the unity of all the 
sciences, have been already promulgated by higher authorities than our 
present author, there Is much food for reflection and pleasant reading in 
this work, which aspires rather to popularize facts already as( ertained than 
to startle the world by its originality. 

Breech Loaders. By "Gloan." Price $2. New York; 
G. E. Woodward; Orange Judd & Co., 245 Broadway. 
The author of this readable little book has given, in addition to a practi- 
cal description of the construction, mechanism, and treatment of a breech 
loading shot gun, a very curious historical account which will sUi-prise many 
readers, as it demonstrates the origin of the breech loading system to be at 
least four centuries old. The book Is written In a chatty, pleasant style, 
and will be acceptable to the numerous votaries of outdoor sports. 

Report of the Minister of Public Instruction for the 
Province of Quebec, for the year 1871. Montreal: La 
Minerm Press. 

This pamphlet gives the reader a favorable Impression of the state of 
education among our Canadian neighbors, and explains the system, of 
Imparting instruction In all branches of knowledge, now used in the British 
provinces on this continent. 

On Yeast, Protoplasm, and the Gebm Theory. By 

Thomas H. Huxley, F.R.S. 
The Relations between Matter and Force. By John 

H. Tice, St. Louis,Mo. 
Price 35 cents. Boston : Estes and Lauriat, 143 Washington 

Street. 

The first of the papers In this pamphlet is most welcome, as it gives us one 
of the most striMBgrOf modern theories on the mystery of the origin oi life, 
as explained by one of the creators of contemporary sotenoe, In a popular and 
accessible form. The second essay is full of thought and sound argument, 
and will be widely read RS a new contribution to our knowledge of the 
question of all questions In the world of pnysics. 

A Table of Change Wheels for the Screw Cutting 
Lathe. Camden, S. C. 

This heading Is all the information we possess as to the origin of one of 
the most handy Uttle books we have ever seen. We havei dozens of times, 
answered queries on the proportions of screw cutting gear, and here we 
have, neatly printed, the whole subject reduced to tabular form and giving 
the figures to three places of decimals. We regret we cannot give the 
author and publish^? 4tie credit for this practically useful publication. 

Digestion and Dyspepsia ; a Complete Explanation of the 
Physiology of the Digestive Processes. By R. T. Trail, 
M.D., Author of "The! Hydropathic Encyclopaedia," "The 
Hygienic Handbook," etc. New York : S. R. Wells, 389 
Broadway. 

Accurate Informsitlon on health and dietetics is a public necessity ; and 
We have here a fresh contribution to the voluminous literature on the sub 
ject. The hook is copiously Illustrated. 
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DECISIONS OF THE COUBTS. 

United States Circuit Court"— Southern District of 

New York. 

PAINT CAN" PATENT. 
JOHN W. MASURT «ff. WILLIAM ANDEESON AND PBEDEBICK O. PIEECE- 

Blatchfokd, Judge: 

This suit Is founded upon the eame lei^ters patent upon which the suit of 
thesame plaintiff agaii.et Daniel 1. Tiemann and others was brought. (8 
Blotch f. C. C.H. 436.) The opinion in thatcaae ilescribes the invention and 
seta out the b ecificatlon and claim. It also states, at le-ngth, the vaUeand 
use of the patented can. 

In this suit the Infringement charged In the bill is the pame as tn that 
suit, namely, " That the defendants have made and caused to be made, for 
their use, cans embodying the patented Invention, and have vended paints 
andcolors put up In canssu constructed." The defendants are shown to 
have sold cans containing paints made liquid with oil, put up by them in 
such Gans. 

The answer in thissultsets up the defense of want of novelty in the in- 
vention, as did the answer In ihe former suit, but ailduces. to sapport such 
defense, matters n( t setup In that suit. It av rs, among other things, Lhat 
the plamtiff'8 invention is described in letters pai en t No. 11,^92, granted in 
England to Jules Jean Baptiste Martlu de Llgnac. and dated Oc tober7, 1847. 
In thM specific ition of the Lignac paient, which was enrolled April 3, 1 84s, 
the foil owing language Is all that is material to this caae: "The concentra- 
ted milk is tht.*n, as quickly as poSblble. to be filled into vessels made of 
plate tm, or othersultable material, which will allow of being closed her- 
r3eticaUy,aud also allow of being treated by heat, as herefnatter explained. 
The vessels I prefer for this purpose are cylinders, and in order that the 
upperendorcovermay be readily removed by the simple act of cutting, I 
prefer tnat lead should be used ail a round. These vessels.teing filled quite 
full with concentrated milk, are allowedto stand for twenty-forar hr-ure. 
when the vessels are soldered all around, sc as to hermetically close them." 
AnexhIbit,Introd icedin evidence by the defendants as beiug constructed 
in accordance with such description, Is a cylindrical can, made of ordinary 
slieet tin some live inches in depth and four Inches In diameter, one end of 
which is c 'inpo.Hed of a circular shapedpiece of tin, formed with a flauge 
aoinething less than a quarter of an inch deep , turned down at the omer 
circumference of such md. The lower edge of such flange is connected 
with the outer waller side of the can by a Band of sheet iead, a little over 
one hilf of an Incti wide, encircling the clrcumterence of the «an, the lower 
part of the band being soldered to the top of the wall or side, of the can, 
and the upperpart of the band being solaered to the lower edge of auch 
flange, so as to leave a width of lead of about one quarter of an Inch be- 
tween the upper edge of the wall or side of the can and, the lower edge of 
th e flange and al low the lead tu be penetrated and cut in Huch width around 
the circumference of the can, and thus the top or end of the can to be sep- 
ar.ited from the body of the can. This arrangement diflers from the plain- 
tlfl's invention. The latter consists in placing In one end of the can, and 
adjticent to the edge of t-ie wall or side of the can, a rim or ring of thin 
brass or othtir soft metal, such rim or ring thus forming part of the end of 
the can. It is shown, by the evidence, that lead is a m ,ch more difficult 
metal to solder than thin brass owing to the fact that especid.! preparation 
is required in order to enable the solder to adhere to the lead, an* lhat the 
lead iB liable lo melt w hen the Buldering iron is brought In contact with It 
in thepro.-ess of soldering; and that for thesereasons it would take a work- 
man a much longer time to manufacture a given numberof cans, construct- 
ed according to the Lignac specification with i lead band^ than It would to 
matte the same number of cans coustru' ted in the same form, but with a 
brass bandlu the place of.one of lead. It Is also shown thai the use of 
thin brass Instead of lead, in bl en form of can, admits of a neater and 
more perfect finish. Independently of this, the testi.uony shows thatthe 
plaintiff's can preseats several advantages over the Lignac can. First, the 
plaintiff's can, in the size and number of the pieotis of whiuh ic Iscomposed, 
an 1 IQ the lab jr of preparing them and putting tlitim into the form of, and 
Bccurlng th.m together as a can, does HOC differ materially from the sim- 
plest form of can used ; while in the Lignac can the band of leadconstitutes 
a separate iind additional piece, rtqunmg additional labor In prepa Ing It 
and inserting it iu the can, and the seams cannot be soldtred by machinery 
as in the plamcid' ca» : secouu, iii the plaintiff's can the force neceseaiy to 
cut the meialin the end of tne can can be applied in an oblique or vertical 
direction, and Is not required to oe applied laterally, as in the Lignac can. 
Theformer mode of cutting attordd a fre^r passage to the kijIie,for the 
reason that It causes the lips of trie opening t spread in different directions, 
Wi lie In cutting ihe lead band In the Lignac can, by lateral pressure, both 
lips of the opening are forced la vard, and they, in turn, Oiul upon and ob- 
Btruct the passage of the knife blade, so as to render the process of catting 
more difficuj*,. Third, cutting one end, with the can standing on the other 
end, permits the can to be tilled t* its entire capacity, while in the case of 
the Lignac can, if it be filled above the center line of tlie inserted band, the 
contents will ran our In the process of cutting through the band. 

II the ignac can be an Improvement on the ordlna y hermetically sealed 
can, these advancage^ uiake the plaLniiff's can a material impiovement on 
the Llgnfic can ; and the advantages thus shown to result from changing 
the position of the soft or thin metal from ttie side to the end are sulticient, 
in my opinion, to sustain the patent as against the Lignac can. 

The defendants prove that the plaintitt made cans in the form of the LIg 
nac can, but having Ij place of the band of lead a band of brass, and that lie 
placed OD sucti cans labels claiming them to be within his patent. It is 
urged that, by reas tn of this, tbe plaintiff Is estopped from denying that 
the Lignac can is the equivalent of his invention. But this viewis notten- 
able. The rights of the plaintlfl" depend upon the claim In his patent, ac- 
cording to its proper conblruction, and not upon what he may erroneously 
suppose It covers. If at one time he insists upon too much, and at another 
on too little, he does not thereby work any prejudice to the rights actually 
secured to him. The evidence shows tli^t a can constructed according to 
the Lignac patent does mitt accjmplish the end sou^iht by It, and Is not a 
can wtiicl" can be easily opened ; and ihat even when the piaiu tiff substituted 
in it a brass band for one of lead, his customers found it more convenient 
to open rhe can by cutting out the hard top by the use of a hammer and a 
knife, than to do so by cuct ng through the brass band. Although the in- 
ventor of the i.Ignac can had tne general Idea of enabling a can to be 
opened by cutting more easily through a softer or a thinner metal, while 
the body of tne can siiould have the strength of the harder or tliicker metal, 
he did no u embody his idea In a form which was practically of any substan- 
tial utllltv, and the neans he adopted were substantially different from 
those adoptud by the plaintiff. 

The defendaiits also iut oduce In evidence, on the question of novelty, a 
can made wholly of tagger's Irt-n— that Is, sheet iron rolled so thin as to be 
easily cut by apocket knife— and claim lhat similar cans had been used by 
the Fennsyivouia Bait Manufacturing tjompany, for putting up caustic 
alkali, for sjme years prior to the date of the plaintiff's patent. These cans 
were filled by pouring In the alkali in a molten state, and it solidified on 
becoming cold. The only reason given for using tagger's Iron, oy the wit- 
nesses Wtio testify to tne use of those cans, are, that when tin was used, 
the heat the cans were subjected to caused the tin to melt, and that Iron 
was lees expeneive than tin. It also appears that, previously co July, 1857, 
while tagger's iron was used for the sides, sheet tin was used lor the bot- 
tom and top, showing that the original uae of tagger's iron was with no 
purpose to facilUate the opening of the cans. One witness testiflesthatthe 
company put up the alkali in broken pieces in cans made wholly of tagger's 
Iron, but he doe^ not state tnat they aid so previous to the date of the plain- 
tiff's patent, or that he knew of Us being put up in that conuition in such 
cans prior to such date. The defendants, at the hearing, asked leave to 
put in further proof on the question whether the tagger's Iron was used 
with a design to facilitate ihe opening of the cans, and on the question 
whether It was practicable to open ihe cans, when tilled with the alkali, by 
cutting out t tie tup, leave was given to both parties t» put in further proofs 
on tuose points. The defeidaats, however.falled to avail themselves of 
the leave so granted, but the plaintiff has furnished evidence which con- 
cluatvely puts to rest all pretensions in favor of such can. He has pro- 
duced, in evidence, sheet iron cans containing caustic alkali of the manu- 
fac ure of tlie said comjjany, the same being put up by said company in 
BuoUcans. and suld by It, together wich the eircuiiirs in which tne cans 
were enveloped when sold. These cans are made of sheet Iron not capable 
of being easily cut with a knife ; and their contents consist of a solid mass 
pf aik ill, apparently conform ng in sjape to the capacity of the can. But 
the Circular furnishes conclusive evidence against the claim set up in be- 
half of this can in the directions it gives lor opening the cans, which direc- 
tions arein the^ie words: " Break up one box of the sapoaifier into frag- 
ments, by striking upon the side of the box;" and again, " Knock off either 
end of a pound box of concentrated lye." Moreover, on the whole tcstl- 
mony.It IS iouutful whether the tagger's iron actually usea by the compa- 
ny before the date of the plain. itf's invention was so thin as to be Ciipable 
or being cut to facilitate the opening of thf can. It Is, therefore, not 
shown that the use of tagger's iron, in the manuiacture of such cans by 
sa.d company, was a prior use of the plain tilf'sinv en. Ion. 

'i'he defenLlants admit, by stipulatioii, that tiiey have made and used, for 
putting up paints and colors, and vending paints and colors put up theielu, 
"cans with one end made wh illy of thiu tia, which can be easily LUt at 
the outer edge of SUCH end." The plaiuilff claims such can to be an In - 
iilugemeut of his patent. In the view I take of the pat' nt. If one end of 
the can Is made wholly of thin tin, and thtreby the location of the thin or 
soft met al in such end is secured at the o nlv part of/the end where, by the 
patent, it is required to be, or where it is essential it should be, namely, at 
the part of the end nearest its outer edge, it Is uot material whether the 
racial in the other pan 8 of tne end be tnick or thin, so far as the plaiLtifl''s 
In mention Is concerned. The use of a pluia end of thin metal secures what 
the patent is designed to accomplL^h, and in the mode specified in it, by en- 
ftbliug the end to be removed by cutting It out near its outer edge with a 
gnifti, while the body of the can may be made of a thicker metal and thus 
fitrong, and the thinness of the metal left thin to be cut does not Interfere 
Vltij. tiie safe nandling and transportation of the can. 

Tnere must De a decree for the plaintiff for a perpetual Injunction, and an 
itcenuDt ofproflts, with costs. 
IW. Houard ITati.coniplalnant's solicitor. 
George MardMg,Osfeixaa.nt'& solicitor.] 



them while using said patented Invention was as hereinbefore stated In the 
account hereunto annexed and made part of this my report. 

Fourth, tnat the proofs show that the coat or value of wood per cord to 
the defendants at the several tanneries owned and operated by them and 
specified In the bill of complaint, and the cost or value of which wa&isaved 
to them Dy the use of said patented Invention, was as hereinafter stated iu 
in the account hereunto annexed and made part of this my report. 

Fifth, that the complainant Is also entitled to recover from the defend- 
ants interest at the rate of seven per cent per annum upon the gains and 
profits made by them from the use of said patented invention In each and 
every year, said interest to be calculated from the close of each year to the 
12th day of July, 1813, the date of this ray report, and which interest appears 
in the account her eunto annexed and made part of this my report. 

The report then gives a tabulated statement of the several years of 
Inf lingement, and finds that the total amount due to the complainant up to 
July 3,1873. is $44,975. 

The Master has made p. like report in the case of the same complainants 
vs. Daniel T. Stevens for the sum of $23,757.47. 



Inventions JPatented In England by Americans. 

rCompIled from the Commissioners of Patents' Journal. 1 
From Julj 12 to July 17, 1873, Inclusive. 
CoPYiXG Brush.— W. ?hrlver, New York city. 
Feedinq Boilers.— W. Sellers et al., Philadelphia, Pa. 
Gbate Bae.— W. B. Rogerson, Paterson, N.J. 
Harness Connector, etc.— S. Reynolds, Pittsburgh, Pa. 
Metallic Cabtbidqe.— H.Berdan (of New York city), Berlin, Germany. 
Preserving Iron and Steel.— R. A. Fisher, San Francisco, Cal. 
Printing Telegraph.— G. M. Phelps, Brooklyn, N. Y. 
Railway Rails and Spikes.— W. B. Rogerson. Paterson, N.J, 
Tooth Brush.— "W. O'Donoghue et al., New York city. 




United States Circuit Court,— -Soutliern District of 
New York. 

PATENT FOR BURNING WET TAN BARK AS FUEL.— CHARLES K. BLACK, 

admin strator, etc., vs. samubl thob;s'E, et al. 

Kenneth G. White, the Master to whom it was referred by a decretal order 
of this Court, dati d July 1, i872, to tane, state, and report to the Court an 
account of the profits, «atns and ad Van rages which have accrued to or been 
made by the dereuiiauiB irom the use of the patented invention up on which 
;jhls suit id brought, reports as follows, nameiy : 

^irst, thatthe complainant is entitled to receive from the defendants, as 
proflts made t)y theni from the infringement of the patented Invention upon 
whfob this suit is brought, the cost or value of all the wood which, but for 
the use of sala patented invention, they would have burned in the tanneries 
owned and operated by them aud ref ened to In the bill of complaint. 

Second, that the proofs taken before ine on the part of the complainant, 
andnot co>itradieted or disproved on the part of the defendants, show that 
the savlijg of wood to the defendants, by the use cf said patented invention, 
was one cord of woo * for eyery ten hides lanned by them, less per 100 cords 
per year for a ,tJ.unery tanning 15,00j hides per year, and a like proportion 
for a tannery tanning a less number of hides; 3>ho less ten cords per year 
;for each tannery, used in the starting of flres. 

Third, that, according to the account furnished by the defendp,nts by 
d^ctlo^ of the Master, it is shpwh that the huiOher of hides tfthned by 



ImproTcd Shirt Bosom. 

John Pagan, Yonkers, N.Y. -This invention Gonalsts In folding the cloth 
of which the bosoms are made in suchmanneras to re-enforce the portions 
between the plaits with one or two webs to strengthen It where it wears 
out soonest, and to do It without sewing on extra strips, as has been done 
in s:>me cases. The single web Is re-enforced between the plaits of a shirt 
bosom by means of narrow plaits formed of the cloth of which the wide 
plaits are made, and by overlapping the edges of the wide plates. 

ImproTed Belt Guide for Paper 3£achine. 

Robert Hutton, Holyoke, Mass.— The endless wire belt carriers of paper 
maklngmachineryare very difficult to keep in the truecourse on the rollers 
07er which they are carried, owing to the variations of the tension caused 
by the shifting of the wires, and they cannot oe kept In place by having the 
ed?es run against stationary guides, because the wires bend and double over 
at the edges and wear out rapidly. It is proposed, therefore, to have one of 
the bearings of one of the rollers arrangedso that It can be shlfced, ao as to 
vary the tension at the edges of the belt, and provide mechanism in connec- 
tion therewith, whereby the belt Itself will cause the bearing to be shifted 
automatically whenever it runs out of its true course so as to correct it. 
Supposing the tension to be greatest on the left hand side of the belt,by which 
it would be caused to run to the left and come in contact with a plate and 
move a bar in the same direction, the bell crank would be shifted thereby, 
so as to move wheels toward the froat, so that a blade would act on the 
front wheel and turn it so that a screw shaft would draw the bearing toward 
the front, which would lessen the tension on the left hand side of the belt 
and prevent It from running in that direction. If the tension be greatest 
on the right hand edge of the belt, the shaft would be shifted in the other 
dTectlon, so that the blade would act on the other wheel and cause the 
screw to move the bearing in the other direction. 

ImpToved Tooth Brush. 

James D. O Donoghue and William O'Donoghue, New York city.— This 
invention consists of an ordinary tooth brush having a convex bru«h ar- 
ranged at the end of the handle, crosswise to it, in a different plane and 
fronting the other brush, so that, holding it by the end whereon the latter is 
arranged, and placing the convex brush in the mouth Inside of the teeth, 
the convexform will apply to the concave wall of teeth In a manner calcu- 
lated to brush the teeih at the inside more efflclently than can be done by 
the ordinary brushes. 

ImproTed Well Bucket. 

Charle.^ F. Stiles, Cincinnati, Ohio.— This invention consists of an Im- 
proved self emptying or dumping well bucket, composed, essentially, of a 
metal cylinder and woc.den bottom, and provided, on the upper end, with a 
metal tilting buffer cast into a slotte 1 part, which embraces the top of the 
bucket, and is secured thereto by rivets. These buffers are employed to t It 
the bucket, by arresting one side of it under a stop projecting beyond the 
water spout from a point a little above it. By their use the emptying of the 
backet Is facilitated, and the injury to the bucket by striking tht object which 
stops it Is much less than when the buffers are not used. 

Improved Apparatus for Treating Cone Juice. 

George C. Taylor, Thibodeaux, La.— The object of this invention is to 
construct an improved condensing machine for sugar plantations and 
chemical establishments, by which cane juice and molasses may be rapidly 
bleached without allowing the escape of sulphurous gases from the machine 
to the other parts of the Duilding. By a fan wheel the required supply of 
gas Is regulated, and the action of the same on the juice effected by a cen- 
trifugal or spray wheel in connection with a reacting arch and absorbinR 
shelves, producing a thorough contact of the gas with the greatest surface 
of juice. 

Improved Saiv Filing Machine. 

"William e. BIzzell, La Grange, N. C, assignor to himself and W. H. Hardee, 
of same place.- This invention has for Its object to furnish an improved 
machine for use in filing saws, which will enable the saw to be filed quickly 
and accurately, and will render the operation of "striking" unnecessary. 
In using the machine the saw Is secured In clamps, with Its toothed edge 
projecting about one and a quarter Inches above said clamps, which are 
then placed upon the saw and another clamp. The guide frame Is placed 
upon the clamps and the file handle is placed In the groove of the guide 
frame. The guide frame is adjusted to bring the file to the desired angle 
across the sav, and is secured In place by a set screw. The clamps are 
adjusted to bring the file to the ilrst tooth, and the screw Is tightened. The 
screws are adjusted to file the teeth to the desired depth. A rule is adjusted 
to bring the appropriate notch in the circular frame of the clamps to a 
division mark of the proper scale. After filing one side of the teeth, the 
machine is again adjusted and the other side of the teeth is filed. 

Improved Cloth Holder lor Sewing Machines 

Lewis Aladin Dupr^, Donaldsonvllle, La.— This invention has for Its 
object to furnish a neat, simple, and convenient device for holding cloth 
while being sewn upon a sewing machine, to avoid the necessity of bast- 
ing the work before sewing it. The invention consists of the device formed 
of a strip of thin sheet steel, made wider at one end and narrower at the 
otlier end, havlngaslngle bent point at its narrower end, two bent points 
at its wider end, and a short slot in its wider end, and bent so that Its nar- 
rower end may be passed through the slot in Its wider end, and the two 
ends may project parallel with each other. 

Improved Hewing Machine. 

Edwin D. Smith, New York city.— It is proposed, in this invention, to cast 
the head for the needle and presser bars on the branches of the supporting 
arms, then saw the lower arm off from the head close to the latter, and It 
in an adjusting screw to spring the head toward the arm thus separated 
from it, and to utilize the elasticity of the upper branch of the arm, together 
with the adjusting sere v, to adjust the needle toward and from the shuttle, 
and thus savo considerable labor heretofore expended In fiLtingahead made 
separately to the overhanging arm. It Is also proposed to arrange the lever 
for lifting the presser bar on this adjusting screw between the head and the 
end of the arm sawn from ii to utilize said screw from the pivot. 

Improved Saw Set. 

Gustaf Swenson, Hackensack, N. J.— Tnis invention relates to an Improved 
combination of parts or devices for setting teeth on both sides of the saw 
at the same time. To the opposite sides of the forward part of the handle 
are attached two plates, which are kept at the proper distance apart by a 
b^r ffhipji also serves as a stop for the points of the saw teeth to rest 



against while using the machine. The saw teeth to be operated upon pass 
between two bars, one of which, when the machine is in use. Is stationary, 
and may be adjusted according to the siz;; of the saw teeth. The other bar 
Is formed upon the side of he lower edge of a plate, to the upper part of 
which Is attached a pin, which passes in through a hole in another plate 
and rests aga-inst the Inclined side of a cam wheel, so as, at the proper time, 
ta clamp the saw against the bar while a tooth Is being opeiated upon. The 
teeth are set by the punches, which pass in through holes in the forward 
parts of the bars, and which are so arranged as to operate upon two consec 
utive teeth and set them at the same time. The punches are forced in to set 
the teeth by the levers by the revolution of the cam wheel. The length of 
the feed may be adjusted according: to the size of the teeth. By suitable 
mechanism, as each pair of teeth Is set. the machlniiryls drawn forward 
into such a posUIon as to operate upon the next pair of teeth. As described, 
the ma.hlne is desigaed to move along a saw secured In a vise; but, if 
desired, the machine may be Inverted and secaredin a vise, the saw moving 
along the machine as the teeth are set. 

Improved Dash Board Bag. 

Samuel HIpkIss, Charlestown, Idass.— The object of this iaventlon is to 
furnish to the public a neat, stron?, and waterproof bag for dash boards of 
carriages of all kinds, which may be readily taken off and placed on another 
veh'.c'.e as required, and which will not Interfere at all on entermg the car- 
riage, being an ornamental appendage to the same. The invention consists 
of a strong main piece of leather, to the upper part of which strong spring, 
hooks are attached, which are slipped over the dash board. The bag is 
applied below the hooks, with suliable elastics to prevent the bag from 
expanding too much and pri>trudlng too far Into the carriage. 

Improved Stamp for Crushing Ores. 

James M. McFarland, Golden City, Col. Ter.— The most essential part of 
this Invention consists of a novel mode of operating stamps for crushing 
and pulverizing ores, etc , by a horizontal revolving cylinder, through 
which a series of bars, with a stamp head at each end, are arranged diamet- 
rically, so that they can slide pudwlse a short distance. The cylinder Is 
arranged a suitable distance above the bottom of the bed containing the 
ore,andcaused to revolve slowly ; the stamps, as they approach the vertic- 
al line, blide in the cylinder and strike a blow on the ore, and are then 
forced around by the cylinder, and have a grinding or crushing effect. They 
strike two blsws at each revolution. They are arranged as close together, 
both lengthwise and circumferentlally, as they can be and work well, and 
they strike a great number of blows to each revolution. Anotlfer part of 
this invention consists of a hollow cylindrical rotating ore holder, I?ito 
which the ore is fed at one end and caused to work along slowly to the 
other end during the progress of the work, and discharge through holes 
on to a screen, which Is arranged to separate the fine particles and carry the 
coarse portion back to the head of the ore holder, to be delivered into it 
again for reworking it. Another part of the Invention consists of spiral 
ribs In the hollow revolving ore holder, to work the ore along the cylinder 
as It Is gradually reduced by the stamps. 

Improved Method of Eularcing Oil Wells. 

Martin Gillespie, Smlth'sFerry, Pa.— This Invention relates to a novel 
method of enlarging the bore of an oil or analogous well, and in peculiar 
mear.s for carrying out this cethod. 

Improved Portable and Adjustable Hoisting Apparatus. 

Gforge A. Myers, Williamsburg, N.Y. —This Invention has for its o&ject 
to furnish an Improved hoisting apparatus for tiering or stacking goods In 
slorehouses, and which shall be so constructed that It maybe readily moved 
from one part of the room to another and swung around to work In any 
desired position. To the stanchions of the room are attached one or more 
clamps which are so formed as to fit upon the stanchions. The clamps are 
hinged so that they can bereadllydetachedfromone stanchion and attached 
to another In some other part of the room. To a frame, made in U form, is 
pivoted the drum, around which the hoisting rope Is wound, and to the 
ends of its journals are attached a larger and a smaller gear wheel. In the 
frame also works a shaft, to w^hich are attached a smaller and a larger gear 
wheel, in such position that when one of the gear wheels meshes intu the 
other thesecoadpairwIUbe out of gear, eothatby sliding the shaft longi- 
tudinally the apparatus may be adjusted to work with speed or power, as 
may be desired. To the ends of the shaft are attached the cranks by which 
the power is applied. The frame may be swung around so as to work In 
various positions, as may be required In tiering the goods. In using the 
apparatus the rope from the drum is passed around the pulley of a block, 
which Is connected with and supported from the joists or rafters by means 
of a clamp something like an Ice tongs, so that, the greater the weight of 
the package being handled, the firmer the saldclamp may hold. With this 
appaiatus the goods may be tiered rapidly and with a comparatively small 
amount of labor, the apparatus being readily adjusted as the position of 
the tiers may require. 

Improved Hecipr oca tins Churn. 

■William M. Thompson and John L. Mahurin, Rockfleld, Ind.— This inven- 
tion consists In the arrangement of perforated dashers, sliding In grooves 
within the churn, which are moved and operated against by similar perfo- 
rated dashi-rs fixed to a plunger rod passing through the sliding lid, which 
prevents the splashing of the cream. 

Improved Sky Light Bar, 

Charles Sellman, New York city.— This ^'nventlon is an improvement In 
the class of sky light bars formed hollow or of sheet metal ; and consists in 
forming the bar with a central, vertically projecting part. Inclined side sup- 
ports for the glass panes, and Inclined gutters. The long and narrow shape 
of the bar Is favorable to the admission of the light— more so than the bare 
with projecting gutters and parts. In a modification designed for lighter 
structures, the mam support Is bent of one or two pieces, and the gutter 
part projects sidewiae Instead of approaching toward the central axis. 

Improved Driven Well. 

Alphonso 'Wllflon, Plalnfleld, N. J.— This invention has for its object to 
Improve the construction of drive well tubes so that the wire gauze cannot 
be cut or torn oft, by stones or other obstructions, while the tube is being 
driven. The Invention consists In a water section of a drive well tube cast 
of malleable Iron with a conical point, alternate contracting and expanaing 
ring sections, and a tuDular top section, and having Its contracting sections 
perforated and covered with wire gauze, and a screw thread cut upon its 
tubular top section. 

Improved Combined Itefrisrerator and Beer Cooler. 

George Nuss, New York city. —This Invention is designed to furnish an 
Improved device, so constructed as to hold a beer cask and keep It cool, 
and which may also serve as a refrigerator for preserving various articles. 
The Invention consists In the box provided with a cooling chamber, an ice- 
chamber, and one or more downwardly projecting recesses, projecting 
downward Into the Ice chamber, which keep the casit and its contents cool 
until said contents may be wholly drawn oft'. 

Improved Window Weather Strips. 

Giles P. Potter, Coventry, K. I.— This invention consists in providing the 
battens or vertical guide strips of sash windows with India rubber stflps 
set obliquely into the battens to project with their opposite ends and act 
like sprlngpacking on the window sash. Suitable recesses in the battens 
allow the receding of the strips on opening or closing the windows. 

Improved Surgical Splint. 

Ara "Wheat, Canaan, N. H.— Tais surgical splint for the lower limbs con- 
sists of a thigh piece, leg piece, aud a heel and foot piece in three separate 
sections, of light wood, curved or concaved both lengthwise and crosswise, 
suitably to fit the different parts, the thigh and leg piece being connected 
by ahmged joint, the foot and leg piece by an extension joint, and the low 
er joint and upper section provided with extension screws. 

Improved Door Spring. 

Charles W.01dham,Leipsic,Ind.— Tuls invention consists of a hollow ver 
tical cylinder partly filled with liquid, and containing a piston with a valve 
which opens freely to allow the piston to rise unobstructcdly when the 
door opens, and raises the arm of an elbow lever, to ivhich the piston is con- 
nected by a rod, but w Ich closes the passage, except a small orifice, when 
the door closes and forces the piston down, so that the closing of the door 
by a spring attached to the arm to which the piston is attached is retarded 
80 as to prevent slamming, 
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Improved Coal Car Elevator. 

Philip H. Lamey, Wiconlsco, Pa.— This Invention relates to car elevators 
generally, but more particularly to euch as are employed to transfer coal 
from the bottom of the mine up a slope and to the landing from which it Is 
to be discharged. It consists in several Improvements upon the patent 
granted to thesameparty February 4, 1873. 

Improved Stool. 

Cevedra B.Sheldon, New York city.— This invention consists in a ring 
constructed with journals that are arranged at intervals and provided with 
friction wheels to allow the cap to be dispensed with altogether. 

Improved Glove. 

Remus D. Bur", Kingsboro, N. Y.— This Invention conBlsts,lst^in a glove 
or gauntletin which the bray back of the hand is formed or cut without 
Angers, and with which, in a gauntlet, the back or portions of the frcut of 
the wrist are all in one continuous piece of material. 2. A gauntlet, the 
front of whose wrist is gore shaped, is so arranged and combined with the 
remaining portion of the wrist that, when folded or made, the ?3eams are 
brought on the Inside of the wrist. 3. A glove or gauntlet having the parts 
that form the palra and the front, back, and side portigns ol the fingers 
made of a separate p'ece or pieces fiom the body of the back. 4. A glove 
or gauntlet finger back composed of or wholly reinforced with leather 
when combined with a back composed of cloth or other textile fabric. 5, 
A glove or gauntlet in which those pieces, portions or parts that form the 
pide of the palm, and back portion of the fingers are connected, joined to, 
andclosedon the body of thebackwitha continuous stitched seam. 

Improved Bee Hive* 

David Latchaw, Barkeyvllle, Pa.— This improvement relates, 1st, to a 
mode of preventing robber bees gaining access to the brood or honey 
chamber, and also entrapping them by means of adjustable pivoted guides 
arranged in the bee entrance, and of a cage or prison placed at one side of 
the coj b frames, both the guides and cage serving for other useful pur- 
poses in the ordinary economy of the hive when not thus utilized. 2. To 
providing the comb frames with removable guides, thus enabling .he filled 
comb of one frame to be removed and transferred to an empty frame or to 
a box for transportation to market or elsewhere without removing the frame 
itself. 8. To a cloth or flexible guide plate for forming a dlvl Ion between 
comb frames and thus compe'llng the bees to build comb the whole length 
of one frame in&tead of building It In one end of several adjacent frames, 
asthey wlUoften do If left to themselves. 4. To devices for closing the 
bee entrance, which are adapted to co-operate with the guide strips above 
mentioned. 

Improved Fire Place. 

John L. Garlington, Snapping Shoals, Ga.— This Invention Is an improved 
grate, which may be adjusted to any chimney place, allowing full control 
of the fire and Increasing the heating p'-opertles of the same. It consists 
of a grate with Inclined back plate and sliding dampers to throw forward 
the heat and regulate the same. It also consists in adjustable side plates 
to fit the grate into a chimney. 

Improved Subsoil Flow. 

AngustUB L. P. Valrln, Ripley, Miss. —This invention consists In an Im- 
provement of subsoil plows. The front of the standard is made upon the 
arc of a circle, and Is made sharp from near the beam to its junction with 
the cutter of the share, forming with the said cutter of the share a contin- 
uous colter from the beam to the point. The back part of the standardls 
made of such a form and thickness as to giveit the strength necessary for 
the particular kind of work for which the plow may be intended. By suit- 
able construction the bottom of the furrow is cut flat, and the slice is grad- 
ually raised from its old position and Is broken to pieces by its own weight 
as it falls over the raised rear edge of the share, pulverizing the ground as 
deep and wide as the furrow is cut. The standard and share, presenting 
three cutting edges, go easily through ihe ground, making the draft light. 
The concavity of the share, raising the middlepart of Its bottom from the 
bolt jm of the furrow, diminishes the friction, causes the plow to run stead- 
ily and makes It self-sharpening. 

Improved Waaliingr Machine. 

William K. Flletstra, Holland, Mich.— This Invention Is designed to fur- 
nish an Improved washing machine in which the clothes are washed by be- 
ing projected from end to end of the machine as it is rocked upon its piv- 
ots, the labor of rocking being lessened by a balance weight connected 
with it. To the sides and bottom of the box are atfached ribs or cleats, 
against which the clothes are rubbed as thoy slide back and f orth ; and In 
one or both ends of the box are secured a number of plates, the upper 
eQgesof which are formed with- rounded prejections, gradually Increasing 
in hlght toward the end of the box, and which are designed to catch upon 
the clothes and turn them over as the box is oscillated. 

Improved Farm Gate. 

Mahlon Burtless, Seneca Falls. N Y.— To open the gate a latch is turned 
up so thatits rear end may enter the space between the parts of the front 
vertical bar of the frame, which allows the gate to be slid back upon wheels 
for half its length or less. The gate and frame may then be swung around 
upon hinges to fully open the gateway. 

Improved Cutter Head for Molding:^. 

Elde H. Hinners, New York city.— The object of this Invention Is to pro- 
duce a rotary cutter headfor making moldings with a rabbet at one side, 
separated frjm the molding bya narrow strip too thinand weak to sustain 
he strain to which li would be subject if the rabbet was formed with the 
ordinary rotary planing cutter ; and It consists of a staggered saw attached 
to the cutter head of the molding planer to form the rabbet. 

Improved Washing Machine. 

Francis B. Preston, Fajette. Mo., assignor to himself and William H. 
Stapleton, of same place.— In using the machine, levers are raised into an 
upright position, the clothes are inserted between the beaters, and the cov- 
er Is closed. As ihe If vers aie lowered the beater moves forward, pressing 
the clothes against a forward beater, forcing the waterand dirt out of said 
clothes and through the perforations of the said beater. As the levers are 
agalnralsed the beater moves back for another stroke, and the forward 
beater Is rocked, its upper edge moving rearward and its lower edge for- 
■Ward, so as to loosen and detach the clothes. 

Improved Blastingr Flug^. 

Julius H. Holsey, Butler, Ga.— This Invention consists in having the meet- 
Ingedges of a hollow blasting plug made in sections, rabbet-jointed to- 
gether to prevent the escape of the blast until It has nearly expended its 
force on the object to be blasted or wholly separated It. It is also proposed 
to provide the plug with strong spurs on the sides, to be forced Into the 
,wall of the hole of the object to be blasted, to prevent the plug f rombeing 
forced endwise out of the hole. 

Improved Horse Power. 

Zacharlah P. Landrum, Columbus. MIss.—Thls invention is an Improve- 
ment upon the horse power for which letters patent No. 136,075 were grant- 
ed, and consists in a novel mode of combining certain parts so as to faclli- 
atethe draft and simplify the general construction. 

Improved Table Caster, etc. 

Cevedra B. Sheldon, New York cliy.— This invention relates to casters 
and analogous devices having a seat or holder that is allowed to rotate on 

ts.Btand or support. It consists In converting nearlv all the sliding fric- 
tion which Isusually created by the surface contact ol' the holder and the 
bolt into rolling friction, by making the guide tube bear against the bolt 
only at the top and causing the enlarged bottom to bear on the outside of 
the bearing plate that moves on and with subjacent antl-f rlctlon rolls. It 
consists also in a peculiar construction of the bearing plate to enable it to 
embrace and work against the outer side of the balls, whereby the plate It- 
self is prevented altogether from contact with the bolt, and therefore 

rom all sliding friction. 

Improved Pump Valve. 

Wilson Barnes, Maquoketa, Iowa.— This Invention relates to the lower or 
check valve for pumps, which are liable to break off, to twist out of posi- 
tion, get out of shape, retain sand or grit, and become useless in a short 
time. The invention consists in constructing a valve with a series of 
wings to which'is screwed a cap, while between the two Is compressed a 
eather, rubber, guttupercha, or other suitable packing, and Iij.formIng the 
valve seat upon a raised and taperingtube with a bottom flange. 



Improved Extension Hat Brim. 

I. Ygnacio Cassiano, San Antonio, Texas.— Foran extension sunshade at- 
tachment to hat brims, to be extended for use or folded back at will, it is 
proposed to have a wide annular piece of cloth, having an India rubber 
cord sewn to the outer edge of the ordinary brim, and stationary arms pro- 
jecting from a supporting ring at the base of the crown under the ordinary 
brim to the edge, with, branched extension arms pivoted to them, so as to 
swing outward and engage with socket clips on the flexible cord to extend 
the brim. These clips, with which the extension arms connect detachably, 
engage with hooks at the base of the crown, when the extension brim Is 
foldedback under the principal brim, to hold ^t up close to the underside 
of the latter. At the same time the rubber cord shirs the edge of the re- 
versed extension brim around the opening of the crown In a manner to dis- 
pose it completely and neatly when it is not required to have it extended. 
The same Inventor has also patented a similar device, which consists of an 
annular extension brim of cloth, sewn to the outer edge of the permanent 
brim, with folding arms for extending it, which are mounted on sliding 
arms for moving them out or in for extending the brim more or less, and 
elastic straps en the extension brim, In combination with the sliding exten- 
sion, to control the extension brim when not wholly extended. The sliding 
extension arms have spring catches combined with them In such manner as 
to hold them in any position to which they may be adjusted. 

Improved Harrow. 

Alexander C.Carne8,SmIthville, Tenn.— This Invention consists in con- 
structing a harro w frame of longitudinal an ■ cross pieces, the first on edge 
while the second are flat, and the first notched underneath so as to receive 
and brace the second. This forms a very strong, durable, and cheap har- 
row frame, which any farmer can construct for himself. The harrow may 
be made largeror smaller, according to the work for which It is designed ; 
or two of them may be connected together for cultivating both sides of a 
row of plants at the same time. 

Improved Plow. 

Levin B. Richardson, CarroUton, 111.— This Invention has for its object to 
furnish an Improved attachment for plows, to roll down stubble and weeds, 
and hold them until turned under by the plow so as to wholly cover them 
and leave the ground clean. An Iron roller revolves In the bent d^wn ends 
of a bar which extends along and parallel with the said roller. To the bar 
Is attached another bar, the upper part of which is bent twice at right 
angles, or into U shape, to pass over the beam to keep it In place, and at the 
same time allow the roller to rise and fall to conform to the inequalities of 
fieground. Several holes are formed in the rear part of a brace bar to re- 
ceive the bolt that secures it, so that by shifting the said bolt from one to 
another of said holes the roller may be moved toward or from the plow to 
adapt itf or use with short or long grass or weeds. A rod projecting for- 
ward and bent upward, rearward, and inward. Is designed to prevent the 
stubble or weeds from falling down toward the plowed land, so as not to be 
rolled down and held by the roller, and consequently not fully covered by 
the plow. 

Improved Boot Blacking Kit. 

Somers Van Gilder, Knox vine, Tenn .-This invention consists of an or- 
dinary polishing brush with a blacking box attached to the back, and a 
daubing brush attached to the handle, so that all are collectively combined 
In one article so as not to Interfere with the use of the polishing brush, 
and thus preventing accidental separation and misplacement of either of 
the articles. The daubing crush is detachably connected to the handle of 
the polishing brush, so that it can be taken ofi" to use. 

Improved Traction Wheel. 

John G. Gallet, St. Angus ine. 111.— This Invention consists in the means 
for holding the rubber sections of a tire on the Wheel, so that they will be 
held securely and yet be easily detachable. The soUd plate or spoke wheel, 
of suitable metal, is provided with two projecting rlmS. The outer rim Is 
flanged to keep the rubber In place, and the latter is of two or more pieces, 
placed around the periphery of the wheel. The rubber tire is firmly sus- 
tained on the wheels by guard plates. By tightening the bolts in slots or 
holes in the rim, the rubber tire will curve out slightly between the inter- 
stices of the guard plates, forming. Instead of a polygonal, an almost circu . 
lar, periphery, avoiding thereby, in connection with the elastic washers, the 
noisy concussion of the old wheels. The breaking strain of the rubber lire 
is, by means of the strong support of the guard plates, obviated, and the 
elastic material applied so as to -give bearing slirface and spring action 
against concussion. 
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Practical Hints to iDTeiitors. 



ROB ABLY n o investment o f a small sum f money brings a 
greater return than the expense incurred In obtaining a patent 
even when the InventiSn Is but a small one. Larger inventions 
are found to pay correspandlngly well. The names ol Blanchard, 
Morse, Bigelow, Colt, Ericsson, Howe, McCormick, Hoe, and 
others, who have amassed Immense fortunes from their inven- 
tions, are well known. And there are thousands of others who 
have realized large sums from their patents. 

More than Fifty Thousand inventors have availed themselves 
of the services of Munh" & Co. during the TWENTY-SIX years 
acted as solicitors and Publishers of the Scientific American. 
Thev stand at the head In this class of business; and their large corps 
of 8 islstants, mostly selected from the ranks of the Patent Office : men lap- 
able of rendering the best service to the inventor, from the experience prac- 
tically obtained while examiners In the Patent Offtce : «nables Munn & Co. 
to do everything appertaining to patents better and cheaper than any 
other reliable agency. 

HOW TO 
OBTAIN 
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This is the closing inquiry tn 
^■-—' nearly every letter, descrll ing 
some invention which comes 
to this office. A positive an- 
swer canonly be had by presenting a complete application for a patent to 
the Commissioner of Patents. An application consists of a Model Draw- 
ings, Petition, Oath, and full Specification. Various official rules and for- 
mal;tie8 must a. so be observed. The efforts of the Inventor to do all this 
buHlaess himself we generally without success. After great perplexity and 
delay, he Is usuary glad to seek the aid of persons experienced In pa*^ent 
business, and have all the work done over again. The best plan Is to t olicit 
proper advice at tht beginning. If the parties consulted are honorable men, 
th3 inventor may sal-Jly confide his ideas to them they will advise whether 
the improvement is p -obably patentable, and will give him all the directions 
needful to protect his rights. 

IIo^v Can ! Best Secure Uly Invention ? 

This Is an inquiry which one Inventor naturally asks another, who has had 
some experience in obtaln'ng patents. His answer generally is as follows, 
and correct : 

Construct a neat model, not over a foot In any dimension— smaller If pos- 
sible—and send by express, prspald, addressed to Munn & Co., 87 Park Row, 
New York, together with a description of its operation and merits. On re- 
ceipt thereof, they will examine the invention carefully, and advise you as 
to its patentability, free of charge. Or, if you have not time, or the means 
at hand, to construct a model, make as good a pen and ink sketch of the 
improvement as possible and send by mail. An answer as to the prospect 



of a patent will be received, usually, by return of mall. It is sometimes 
best to nave a search made at the Patent Office. Such a measure often saves 
thecostof an api-licatlonfora patent. 

Preliminary Bxamination. 

In order to have such search, maKe cue a wntten description of the Inven- 
tion, in your own words, and a pencil, or pen and Ink, ske*^ch. Send these, 
with the fee of $5, byniall,addresc?.d to Mitnn & Co., 87 Park Row, and in 
due time you willrecelve an acknowledgment thereof, followed by a writ 
ten report in regard to the patentability of your Improvement. This special 
search is made with great care, among the models and patents at Washing- 
ton, to ascertain whether the improvement presented i3 patentable. 

Rejected Cases. 

Rejected cases, or defective papers, remodeled for parties who have made 
applications for themselves, or through other agents. Terms moderate 
Address Mdnn & Co., stating particulars. 

To ITIake an Application for a .Patent. 

The applicant for a patent should furnish a model of his invention If sus- 
ceptible of one, although sometimes 't may be dispensed with ; or, if the In- 
vention be a chemical production, he must furnish samples of (he Ingredi- 
ents of which his composition consists. These should be securely packed 
the Inventor's name marked on them, and sent by express, prepaid. Smal 
models, from a distance, can often be sent cheaper by mall. The safest 
way to remit money Is by a draft, or posral order, on New York, payable to 
the order of Miinn & Co. Persons who live In remote parts of the country 
can usually purchase drafts from their merchants on their New York cor- 
respondents. 

Careats. 

Persons desiring to file a caveat can have the papers prepared in the short 
est time, by sending a sketch and description of the Invention. The Govern - 
ment fee for a caveat is $10. A pamphlet of advice regarding appllcationa 
for patents and caveats is furnished gratis, on application by mail. Address 
MuNK & Co., 37 Park Row, New York. 

Reissues. 

A reissue Is granted to the original patentee, his heirs, or the assignees of 
the entire Interest, when, by reason of an Insufficient or defective specifl(^a 
tlon, the original patent Is invalid, provided the error has arisen from inad 
vertence, accident, or mistake, without any fraudulent or deceptive inten 
tlon. 

A patentee may, at his option, have In his reissue a separate patent for 
each distinct part of the Invention comprehended in his original application 
by paying the required fee in each case, and complying with the other re- 
quirements of the law, as in original applications. Address Munn & Co. 
37 Park Row, tor full particulars. 

Design Patents. 

Foreign designers and manufacturers, who send goods to this country 
mp-y secure patents here upon their new patterns, and thus prevent others 
from fabricating or selling the same goods In this marl^et. 

A patent for a design may be grauied to any person, whether citizen or 
alien, for any new and original design for a manufacture, bust, statue, alto 
relievo, or bas relief ; any new and original design for the printing of wool- 
en, silk, cotton, or other fabrics; any new and original impression, orna- 
ment, pattern, print, or picture, to be printed, painted, cast, or otherwise 
plared on or worked Into any article of manufacture. 

Design patents are equally as important to citizens as to foreigners. For 
full particulars send for pamphlet toMuNN& Co.,37Park Row, New York, 
Foreisrn Patents. 

The population of Great Britain is 31,000,000; of France, 37,000,000: Bel- 
gium, 5,000,000; Austria, 36,000,000: Prussia, iOfiOi ),(y)i) ; and Russia. 70,000,000, 
Patents may be secured by American citizens in all of these countries. 
Nuw Is the time, tr hile business is dull at home, to take advantage of these 
Immense foreign fields. Mechanical improvementi-, of all kinds are alwaya 
in demand in Europe. There will never be a betti'r time than the present 
to take patents abroad. We hive reliable business connections with the 
principal capitals of Europe. A large share of all the patents secured in 
foreign countries by Americans are obtained throu.^h our Agency. Address 
MUNN & Co., 37 Park Row, New York. Ciiculars with full information on 
foreign patents, furnished free. 

Value of Extended Patents. 

Did patentees realize the fact that then- inventions are likely to be more 
productive of profit during the seven years of extension than the first full 
term for which their patents were grunted, we think more would avail them- 
selves of the extension pilvilege. Patents graited prior to 1861 may be ex- 
tended for seven years, for the benefit; of the i iventor, or of his heirs in case 
of the decease of the former, by due applicati jn to the Patent Office, ninety 
days before the termiaation of the patent. The extended time Inures to 
the benefit of the Inventor, the asslgneea uider the first term having no 
rights under the extension, except by special agreement. The Government 
fee for an extension Is $100, and It is necessary that good professional service 
be obtained to conduct the business before the Patent Office. Full informa- 
tion as to extensions may be had by addressing Munn & Co., 37 Park liow. 

Trademarks. 

Any person or firm domiciled in the United States, or any firm or corpora- 
tion residing In any foreign country where similar privileges are extended 
to citizens of the United States, may register their designs and obtain pro- 
tection. This Is very important to manufacturers In this country, and equal- 
ly so to foreigners. For full particulars address Munn & Co., 37 Park Row . 
New York. 

Canadian Patents. 

On the first of September, 1872. the new patent law of Canada went Into 
force, and patents are now granted to citizens of the United States on the 
same favorable terms as to citizens of the Dominion. 

In order to apply for a patent in Canada, the applicant must furnish a 
model, specification and duplicate drawings, substantially the same as in 
applying for an American patent. 

The patent may be taken out either for five years (government fee $20) or 
for ten years (government fes $40) or for fifteen years (government fee $60). 
The five and ten year patents may be extended to the terjn of fifteen years. 
The formalities for extension are simple and not expensive. 

American inventions, even ii already patented In this country, can be 
patented In Canada provided the American patent is not more than one year 
old. 

All persons who desire to tako out patents In Canada are requested to 
communicate with Munn & Co., 37 Park Row, N. T., who will give prompt 
attention to the business and furnlab full Instruction. 
Copies of Patents. 

Persons desiring any patent issued from 1&36 to November 26, 1867, can be 
supplied with official copies at a reasonal}le cost, the price depenc'ing upon 
the extent of drawings and length ot sped Ication. 

Any patentlssuedsmce November 27, isez, at which time thePatent Office 
commenced printing the drawings and spe^ilications, may be had by remit- 
ting to ihis office $1. 

A copy of the claims of any patent Issued since 3836 will be furnished 
for $1. 

When ordering copies, please to remit ior the same as above, and state 
name of patentee, title of Invention, and date of patent. Address Munn 
& Co., Patent SolIclt®rs. 37 Park Row. New York city. 

MUNN& Co. will be happy to see inventors In person, at their office, or to 
advise them by letter. In all cases, they m^ay expect an hontst op nion, Foi 
such consultations, opinions and advice, ko charge is made. Write plainly 
do not use pencil, nor nale Ink ; be briei. 

All business committed to our care, aad all consultations, are kept secret 
and strictly conHdential. 

In all matters pertaining to patents, such as conducting interferences, 
procuring extensions, drawing assignments, examinations into the validity 
of patents, etc., special care and attention la given. For information, and 
for pamphlets of instruetlon and advice 

AddreBB 

iwinvN & CO., 

PUBLISHERS SCIKN I'lFIC AMERICAN, 

37 Park Row, New York. 
OFFICE IN ^ASHINGTON-Corner P and Tth streets, opposite 
Patent 0«ce. 
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'fhe €har0e Tor insertion under this nead *s Si a Line. 

Foreman wanted, in a Mstnufacturing Foun- 
dryl4 miles East of St. Louis. The rightman can have 
reasonable wages and a chance to buy an Interest In the 
business, If desired. Address Pump and SHeln Company, 
Belleville, Illinois. 

I want the sole or part agency of Can., of a 
few Specialties that are protected by patent or cheap 
manufacture. Address, for two months, A. F. Cass, 
L'Original, Ont. 

Wanted— Several first class machinists. 
Good wages to the right men. Address, stating terms, 
&c.. Oneida Community, N. Y. 

Inventors or parties having, for sa]e, Ma- 
chines for digging Potatoes, send lllustrationanddescrlp 
tlon toD.G. Penfleld, Flushing, L. L, N.Y. 

Inventors who desire to have their inven- 
tions and patents introduced and represented in Europe 
by a gentleman of experience and Integrity, should 
address K., Box 2979, New YorK Post Office. 

To Capitalists and Manufacturers of Edge 
Tools— Address John G. Cobb, Shoe Heel, N. C, as he 
has obtained a Patent for a Valuable Tool which he 
wishes to Sell or have manufactured on Koyalty. 

Turner Wanted— Good chance for a man 
with small capital. Addiess Box 318, Keene, N. H. 

Yeast — Rights od Sale for Making the 
White Kizing Ye 1st. This yeast Is made from Klce and 
Wheat, Is a substitute for Eggs In making Cake, etc. 
Makes a whiter, lighter, and sweeter Bread, etc., is five 
times quicker than Yeast Cake. Address E. Willi, 36th 
street, near 4th avenue, South Brooklyn, N. Y. 

Wanted— Buyers and Manufacturers to buy 
Eights all over the United States of my Patent Com 
bined Scissors and Tape Line. For Drawings and Speci- 
fications, with full particulars, address Margaret J. Stub- 
blngs, Box430, Youngstown, Ohio. 

$6,500 will buy ^ Pat*^nts Wilcox Self -Seal- 
ing Fruit Can, patented March 19, 1872 Special and State 
Eights for Sale. Address A. A. Wilcox, 400 Chestnut 
Street, Philadelphia. Pa. 

For Sale — Cook and Rymes double drum 
HoisLlng Engine and Boiler, complete, In good order- 
each cylinder 6 H.r. Apply to John A.Llghthall, EoomT, 
5 Bowling Green, New York. 

For Sale — A pair of 40 inch Blacksmith's 
Bellows— Berrian, maker— In good order, frlce $25. 
Erie Basin Engine and Pump "Works, foot Van Brunt 
Street, Brooklyn, N. Y. 

State Rghts for Sale, or work on royalty. 

valuable Patent on Bo ler Feeders. Must be seen to 

appreciated. Address E. Brockway,Haverstraw, N.Y. 

For Sale— ^New Patent for Refrigerator and 
Beer Cooler, etc., combined. Enquire of or address 
G. Nuss, 55 1st Avenue, New York City. 

The New Remedy retains the Rupture in ease 
and comfort,nlght and day, till cured. Sold cheap. Fitted 
without charge, by the Elastic Truss Co., 683 Broadway. 

Key Seat Cutting Machine.T.R.Bailey & Vail. 

Buy Boult's Patent Moulder for all kinds of 
Edge and Surface Moulding on Wood. B. C. M. Co., 
Battle Creek, Mich. 

For Sale — Two New Locomotives, Cylinders 
16x24— gauge 4 ft 8K Ins. Can be delivered in 30 days. 
Also, three Second hand Dummies, weight 7 tuns— Cylin- 
dere 7x10— good order. Address Geo. W. Grlce, 135 South 
Fifth Street, Philadelphia, Pa. 

Portable Hoisting and Pumping Engines — 
Ames Portable Engines— Saw Mills, Edgers, Burr Mills, 
Climax Turbine, Vertical and Horizontal Engines and 
Boilers; all with valuable improvements. Hampson, 
Wh:tehlll & Co., fiewburgh SteamEnglne Works, Depot 
. 38 Cortlandt Street, New York. 

T le Cornell University, Ithaca, N.Y., offers 
iberal and practical courses for agriculturists, archi- 
tects, civil engineers, master mechanics, mechanical en- 
gineers, agricultural and manufacturing chemists, print- 
ers, veterinary surgeons, etc., with laboratories, draught- 
ing rooms, farms and work shops. In agriculture and 
mechanic arts, various courses are provided to meet 
wants of all students; also general courses In arts, lite- 
rature and science preparatory to the other professions. 
Over five hundred free scholarships. Next year begins 
Sept. 8. For Registers, with full information, address 
as above. 

Buy Boring and Sawing Machines of Gear, 
Boston, Mass. 

Treatise on "Soluble Glass," new edition 
just out, $1, mailed by L. & J. W. Feuchtwanger .55 Cedar 
Street, New York. 

Hydrofluoric Acid, for Etching and Cleaning 
Glass, put up In all size Lead and Rubber Bottles, for 
sale by L. & J. W. Feuchtwanger, Chemists, 55 Cedar 
Street, New York. 

Manganese Black Oxide, for §teel M'f'ct'rs 
and Oil Boilers, for sale by L. & J. W Feuchtwanger, 55 
Cedar Street, New York. 

Write to L. & J. W. Feuchtwanger, New 
York, for all Crude Minerals, Metals, Ores, Drugs and 
Chemicals, at lowest lates. 

Lathes, Planers, Drills, Milling and Index 
Machines. Geo. S. Lincoln & Co., Hartford, Conn. 

Scale in Steam Boilers —How to Remove 
and Prevent it. Address Geo. W. Lord, PhilAdelphia,Pa. 

"Williamson'sRoad Steamer and Steam Plow, 
with rubber Tires. Address D. D. Williamson, 33 Broad- 
way, New York, or Box 1809. 

Buy Gear's Improved Variety Moulding 
Machine. Ware Rooms, Boston, Mass. 

Root's Wrought Iron Sectional Safety Boiler. 
1,0G0 In use. 'Address Boot Steam Engine Co. 2d Avenue 
and 28th Street, New York. 

Catalogue on Transmission of Power by 
Wli-e Kope. T. K. Bailey & Vail. 

No Bolts, no Keys, no Set Screws used in 
Coupling or Pulley Fastening. Shortt's Patent Coup- 
lings, Pulleys, Hangers and Shafting a Specialty. Orders 
promptly filled. Circulars free. Address ShorU Manu- 
facturing Company, Carthage, N. Y. 
Cabinet Makers* Machinery. T.R. Bailey & Vail. 

Belting — Best Philadelphia Oak Tanned. 
C. W.Arny,301 and 308 Cherry Street, Philadelphia, Pa. 

For Solid Emery Wheels and Machinery, 
send to the Union Stone Co. , Boston, Mass .. for circular. 

A.11 Fruit-can Tools,Ferracute.Bridereton,N . J. 

To Manufacturers— Built expressly to rent. 
New Brick Building. dOx300 ft., 3 stories hi^h, divided by 
fire proof walls, with ample water power. Koom and 
power In quantities to suit. Address Industrial MTg 
Company, Kock Falls, Whiteside Co-^ III. 

Gauge Lathe for Cabinet and all kinds of han- 
dles. Shaping Machine for Woodworking. T. R. Bailey 
& Vail, Lockport, N. Y. 



Covering for Boilers and Pipes, Tlie most 
economical and durable article in use. Took first prize 
at American Institute Fair. Van Tuyl Manufacturing 
Company, 528 Water Street, New York. 

Five different sizes of Gatling Guns are now 
:nanufactured at Colt's Armory, Hartford, Conn. The 
Urger sizes have a rai.ge of over t^o miles. These arms 
ire indispensable in modern warfare. 

The Olmsted Oiler is the best ; it is self- 
lighting, strong and cheap. All Hardware and Tin 
Houses have It. 

Machinists — Price List of small Tools free ; 
Gear Wheels for Models, Price List tree; Chucks and 
Drills, Price List free. Goodnow & Wightman, 23 Corn- 
*illl. Boston. Mass. 

For Solid Wrought-iron Beams, etc., see ad- 
vertisement. Address Union Iron Mills, PittBburgh,ra., 
for lithograph, etc. 

Mining, Wrecking, Pumping, Drainage, or 
irrigating Machinery, for sale or rent. See advertisement, 
Andrew's Patent, inside page. 

Bookkeepers should try the Olmsted Patent 
Bill File and Letter Clip. They are admirable for all 
papers. Save their cost in one day's busmess. Sold by all 
Stationers. J.H.White,Newark,N.J. ,Sole Manufacturer. 

Peck's Patent Drop Press. For circulars, 
address Mllo, Peck & Co.. New Haven, Conn. 

For best Pre^sses, Dies and Fruit Can Tools 
eiiss & Williams, cor. of Plymouth & Jay, Brooklyn, N.Y. 

Parties desiring Steam Machinery for quar- 
cymg stone, address Steam Stone Cutter Coi.Kutland.'Vt. 

Boring Machine for Pulleys — no limit to 
eapacity. T. B. Bailey & Vail, Lockoort, N. Y. 

Brown's Coalyard Quarry & Contractors' Ap- 
jaratus for hoisting and conveymgmaterial by iron cable, 
V.D.Andrews&Bro.414 Water st.JJ. Y. 
Stave & Shingle Machinery. T.R.Ba ley &Vail. 

The Best Smutter and Separator Combined 
iQ America. Address M. Deal & Co., Bucyrus, Ohio. 

Damper Regulators and Gage Cocks — For 
Che best, address Murrill & Keizer. Baltimore, Md. 

Cheap Wood- Working Machinery. Address 
M.B. Cochrane Co.,Pittsburgh,Pa. 

SteamFire Eng:ines,R.J .Gould,Newark,]S".J. 

Sure cure for Slipping Belts— Sutton's pat- 
ent Pulley Cover is warranted to do double the work 
before the belt will slip. See Sci. Am. June 3ist, 1878, 
Page 389. Circulars free. J.W.Sutton,95 Liberty St., N.Y. 




J. M. C. asks : How can I make a permanent 
and brilliant green for the edges of Dlank books ? 

C. R. C. asks : Are buttons made from rice 
in imitation of pearl? 

H. R. asks for a recipe for a composition 
marble, and for tinting and veining the same . 

W. H. asks: How can I make some sort of 
alarm to wake me at night which will not make suffi- 
cient noise to wake the rest of the family ? 

D. & M. ask (1) how to prepare zinc so that 
it win hold paint without breaking or scaling, an* re- 
ceive a fine finish. 2. How are ornaments fastened on 
metallic cases without screws or tacks ? 




B S. asks : 1. Where is the crank pin of a 
locomotive when the cross head is exactly midway In Its 
travel? 2. I have heard of instances of the lower flues 
ina locomotive boiler being burnedwhiletheupperonea 
were unharmed. What Is the cause of that? 3. Vhen 
an engine is pulling a train, where Is the actual center 
of the drivers ? I have been told that it was at the point 
where they came In contact with the rail. Answers : 1. 
It depends on the length of the connecting rod. When 
the cross head is at "he center of the stroke, the con- 
necting rod, if detachedf rom the crank pin, would swing 
to the center of the driving wheel, so that you can lay 
down any particular case to scale and determine what 
you want to know. 2. Probably on account of scale or 
mud. 3. Sofaras we know, the actual center of a driv- 
ing wheel is always the same. 

C. H. M. asks : Having an ordinary steam 
gage, showing pressure oE 70 lbs. per square inch, would 
a steam gage representing 2 square inches show double 
the amount of pressure ? Answer : It would, if gradua- 
ted in the same manner, and having th e same sized spring 
as the first. But in practice, as steam gages are made, 
both would register alike. 

W. W. A. says : We have trouble with the 
gate to our reservoir. There is 25 feet head. Will a 
gate, substantially like the circular dampers sometimes 
seen In stoves, answer a good purpose? If not, what 
will be better ? Answer : If the moving parts are inside, 
it would be difficult to open the gate ; and if they are on 
the outsif'e, a great deal of water will leak through, 
when the gate Is closed. There are several good gates 
in the market, and you can obtain particulars by com- 
municating with a plumber or hydraulic engineer. 

H. C M. asks whether a photographer is 
liable to suffer in health in consequence of handling the 
necessary chemicals ; and if so. are there any means of 
avoiding this by filtering the air inhaled while using the 
poisonous chemicals? Answer: Thereif nothing about 
the practice of photography that isnecessarllyinjurlous 
to health. The handling of the chemicals, If ordinary 
care is taken, is not deleteilous. The apartment should 
of course be ventilated. 

S. M., Jr., says: I claim that,if two balls of 
the same diameter, one made of wood or any other light 
substance, and the other of a heavy substance such as 
Iron or lead, are dropped from the same hight at the 
same time, ihey will reach the ground togsther, while 
my friend claims that the Iron or lead ball, being the 
densest, will reach the ground first. Which Is right? 
Answer: You had better try the experiment. We think 
the lead ball will reach the ground a little the sooner; 
though In a vacuum, they would both fall together. 

J. H K. asks : What is the cause of water 
gathering on the outside of a pitcher filled with ice 
water? Is it the water passing through the pitcher, or 
is it the moisture of the atmosphere condensed upon it ? 
Answer: When the water in the pitcher is colder than 
the surrounding air, the moisture In the air is condensed 
in the form of dew upon the outside of the pitcher. If 
the water is as warm or warmer thanthe air, no conden- 
sation takes place; 



T. H. and J. P. D. ask what phosphorescence 
is, its cause, etc. Answer: There exists some difference 
of opinion among scientific men, but the best authori- 
ties consider it a slow oxidization of phosphorus, since 
experiments prove phosphorescence Impossible in a 
vacuum. Phosphorus, in the state of slow combustion 
whiGh takes place on exposing it to the air at ordinary 
temperatures, givis ofl acid vapors, which shine in the 
dark with a faint bluish light, hence the term phospho- 
rescent has been extended to all bodies which exhibit a 
similar luminosity, from whatever cause it may arise. 
Familiar examples are phosphorescence of dead and de- 
caying wood (fox fire) and of putrid fish. Some plants 
also emit in the dark a faint continuous light, probably 
arlsingfroni the combustion of some substance, such as 
a hydrocarbon, emitted from them. A more familiar 
kindof phosphorescence is that exhibited by many liv- 
ing animals, as by the glow worm and fire fly, and the 
numberless small n^arine animals which give rise to the 
phosphorescence of the sea at night. / In nearly all phos- 
phorescent plants and animals, tlie phosphorescence 
appears to be due to chemical action. In fact to a slow 
cembustion; for it increases in brightness in pure oxy- 
gen gas, and ceapes altogci-herln a vacuum. The female 
glow worm ilanipyris noctiluca) , whose abdomen is di- 
vided into 6 segments, Siiines on the under part of the 
last three abdominal rings. Withm these Is found the 
luminous matter, a yellowish white transparent sub- 
stance, consisting of ramifying fibers and granules of an 
organic structure, heavier than water, yellow and 
opaque when dry, and consisting principally of a mate- 
rial which exhibits the chemical properties of soluble 
albumen. Dr. T. L. Phipson has given the name of noc- ; 
tiluclne to this substance, and we published his descrip- 
tion on page 257 of our volume XXVlII. 

T. C. W. asks: What will soften hard 
water. In order to make it fit for washing clothes with- 
out injury to the fabric? Answers: You can soften 
the water by adding- carbonate of soda— washing: soda— 
as long as a whitish precipitate is formed. Let it settle ! 
and drav/ off the clear water above. Sometimes simple 
boiling will render the water after settling fit for wash- 
ing. 

F. R. asks: What is zopissa? Answer: 
Zopissa is the patent name of a patented compouiad in 
which we believe that pyroxylin or gun cotton is a 
prominent ingredient. In the opinion of the inventor, 
it is a marvelous substance. 

A. asks for a touchstone for testing gold. 
Answer: The material commonly employed as a touch- 
stone, and generally known by that name, 19 a species 
of quartz, colored dark by bituminous matter, of which 
large quantities are found in Saxony, Bohemia, and va- 
rious other localities. Black flint slate will serve the 
same purpose. A set of needles or bars, of various de- 
grees of fineness, are rubbed on thestone,aiidacid is ap- 
plied to the streaks made by the needle and by the piece 
of jewelry to be tested. If the jewelry Is not so good as 
the test needle, the streak made by it will dissolve first. 
Nitric acid of a specific gravity of 1-2 is commonly em- 
ployed for testing gold. 

H. M. asks: 1. Will a type setting machine 
that will only set two sizes of type be useful, and how 
many typeshouldit set per hour? 2. On alocomotlve, 
why do they have two eccentrics to each valve, when, 
by fastening the slotted piece on a pivot in the middle 
and tl:e eccentric rod at one end, and by moving the 
valve rod up or down, the slot would produce the same 
effect with greater.-iaiplicity? 3. Are all the advertise- 
ments in the Scientific Ameeioan of reliable parties, 
and are we sure of getting the worth of our money by 
sending to them? 4. Please give me a good recipe for 
making ice cream I Answers: 1. A good workman sets 
aboutSOO type ems per hour. A machine should beat 
that. If it sets two kinds of type, all the better. It de- 
pends upon the kind of work you wish to do. 2. If only 
one eccentric is employed for the fortvard and backing 
motion, it must be free to revolve partially upon the 
shaft. It is not enough to move the valve to the back- 
ing position ; tlie eccentric must be shifted also ; and it 
is generally considered more convenient to have two 
eccentrics. 3. We endeavor to exclude all advertise- 
ments from unreliable parties, but some little latitude 
is given to advertisers, every manufacturer thinking his 
own goods the best. In buying articles with which you 
are not practically acquainted, it Is best to obtain advice 
from some reliable agent. 4. The best ice cream is said 
to be made of pure cream, sugar, and flavoring extract. 
We consider ourselves good judges of the quality of the 
manufactured article, but do not Know much of the de- 
tails of making it. 

A. B. L. says : In the engraving of the 
Scott & Morton revolving steam engine (in your Issue 
of April 5) 1 see a bearing on both sides of the cylinder 
in which the cylinder revolves. I would like to know 
how the bearing between the cyliniier and fiy wheel is 
supported, seeing that all means of supporting It Is cut 
off by flywheel, crank pin, and piston? Answer: This 
bearing is attached to the bub of the flywheel, and is 
supported by the wheel bearings. 

E. B. says : In view of the coming aerial 
voyage of Messrs. Wise and Donaldson, I submit to you 
thefollowingpropositions: 1. That a rocKet shoots up 
when tired. 2. That a cannon, when fired, is thrust 
bacKward. 3. That at a recent trial with a new fire lad- 
der (as stated in your paper) the same was driven back- 
ward by the stream of water, suddenly issuing from the 
hose on the top of the ladder. The moving elfect In 
these 3 cases Is caused by pressure against the atmos- 
phere; and if such heavy bodies are moved by It, how 
much more would this be the case with aerial crafts, 
which are floating In the air, and are thus without 
any weight? It would be difficult to apply steam or 
gas, buh I believe that a rotary blower, built of as light 
material as possible, would produce a stream of com- 
pressed air, strong enough at least to serve as a rudder. 
A spherical form of the balloon would, however, not be 
practicable, as any propelling power ought to be con- 
centrated, and should govern the craft equally. I there- 
fore would suggest a form wherein the balloon consists 
of two separate gas bags, the boat being between them. 
This scheme of course can be wurked out In many dif- 
ferent ways, but I believe that a rotary blower driven 
by hand with the help of a flywheel would answer the 
purpose admirably. Answer: The power that could be 
produced in this way would be entirely Inadequate. We 
have heard a much better plan proposed. It is to pro- 
duce frequent alscharges of some light and powerful 
explosive, such as nltro-glyceiin, and thus guide the 
balloon In any desired direction. 

T. B. Jr. says : 1. I have a small steam en- 
gine cylinder 3 inches in diameter and 6 inches between 
ports. Whatboilerand what sized feedpipe will it re- 
quire? 2. What power would it have, and (i) would it 
be enough to run a small lathe ? 4. I also wish to know 
what a pattern for such a cylinder would cost. An- 
swers: 1. About25square feet of heating surface, steam 
pipe about J^ Inch area. 3. About one horse power. 3. 
Yes. 4. Write to a model or pattern maker. 



W. S. M. asks : 1. What is the best plan of 
annealing cast steel, to make it very soft without inju 
ry ? 2. Suppose a well formed boat runs at 10 miles per 
hour with 10 horse power, how many horse power would 
be required to drive it at 15 miles or5 miles perhour? 
Please explain the increase of power required for the 
increase of speed. 3. I would like to have directions as 
to the proper size, power, and speed of well shaped 
boats. Answers : 4. Heat to a cherry red, and allow the 
steel to cool very dlowly, either covering it with hot 
ashes, or keeping it in the fire in which it was heated, 
allowing the fire to die out gradually. 2. The genera 
law is that the Uorse power varies as the cube of the 
speed. On this assumption, the horse power required 
win be: Forl5 miles an hour, 33^; for 5 miles an hout, 
04- 8. We will probably soon give some general pro- 
portions for small boats, and would be pleased to hear 
from such of our readers as have been building small 
steamers. 

C. P. T. asks : What can I put into tonic 
beer to make a heavy foam when poured into the glass 
from the bottle? I put it up with carbonic acid gas, 
like soda water. Ihavetriedg-im arabic,isinglass,eggs, 
hops, etc., but they do not give the foam that I wish for 
Answer: Try adding enough sugar or sirup to give it 
consistency. We would not advise adulterating with 
any chemical. 

S. G. Jr. says : I have seen some speci- 
mens of paper wiilch had been made extremely hard. 
It was said to have been done.by soaking the paper in a 
solution of chloride of zinc. I have tried it, with weak 
and strong solutions, and on different kinds of paper, 
but have failed to get any hardening results. I also saw' 
some pieces of gas^lpe, with screws and sockets, which 
was made out ol paper. Answer: The property that 
chloride of zinc has of hardening paper was first discov 
ered accidentally by Dr. R. Bohme in 1849. This gentle- 
man was fllterlnga concentrated solution of chloride of 
zinc tnrough filtering pa per, when he noticed that the 
paprrbecame thick and strong. He suggested that It 
might be rendered very useful, but little attention was 
paid to it until 1859, when T. Taylor took out an English 
patent for Its use in ma dng parchment paper. The so 
lui ion used was as thick as sirup, and made perfectly 
neutral by adding the ox de or carbonate of zinc. The 
specific gravity is then 2-10. The action on the paper Is 
stronger when heat, from 60=> to 212^^ Fahr., is employed. 
When several sheets are prepared and pressed together 
theyunite to form one. The ammonia sulphate of cop. 
per is now highly recommended. 

C. F. E. says: Our water contains iron, cal. 
ciura, sodium, potash, alumina, silica, and magnesia, ag 
basic elements, with chlorine, sulphuric and carbonic 
acids as non-basic. One gallon of the water, as It flows 
from the well, contains 480 grains of solid matter, after 
evaporization byheat. This residue, after leaching a 
certain point of condensation, gives up a portion of the 
carbonic acid which is held in the water in combinaUon 
with bases as blcarbonates. Can it be used with safe- 
ty in a fire engine? Is it a good way to blow off a cer- 
tain portion with a surface blow-off, say, every five 
minutes while running, and after stopping blow off all 
the water and fill up with fresh water from river ? An- 
swer: Weare afraid to recommend the use of this water. 
Still, with some good scale preventive, such as the tan- 
nate of soda, it might be safely employed. But in the 
boiler of a steam fire engine, the spaces are so small 
thatit is always oesttousepure water, when practicable. 

C. R. C. asks how chalk crayons are made ; 
what amount of pressure is necessary, and if any sub- 
stance other than pure chalk is used? Answer: There 
are numerous recipes for the manufacture of cnalk 
crayons. One of the simplest is as follows : Pipe clay 
and the finest prepared chalk, equal parts, or pipe clay 
alone. Coloring matter according to tint desired. Mix 
into a paste with mild pale ale. Various substances are 
sometimes used to give the chalk a clay consistency, as 
Castile soap, shellac, gum arable, etc. To give the cray 
ons solidity, manufacturers use a cylinder two or three 
Inches In diameter, open at the top and bottom, the lower 
end being secured over a perforated plate, having holes 
of the size of crayon desired. A tight fitting solid 
piston,movedequablyby a screw, forces the BOft mass 
through the holes in long fingers, which are afterwards 
cut into pieces and dried. The coloring matters used 
are indigo, Prussian blue, yellow ocher, carmine, ver- 
milion, etc. 

S. G. asks : Was the meteoric display, 
which occurredlast August, atmidday, and seen by most 
of the citizens of Lexington, Ky., noticed at any other 
place ? Have astronomers or scientists given an expla- 
nation of the phenomenon? Was it eonnected with 
Blela's comet, which must have been near the earth at 
that time? Answer: Meteors are comparatively rare 
between August 11 and September 4. A shower "on 
the 29th and 30th of August at midday, lasting from noon 
until four o'clock," is vjry unusual. We have not heard 
of such a display elsewhere. If seen again this year 
please let us know. 

S B. D. asks : 1. Is it possible to make any 
U'^e of Iron after It has been burnt, such as old grate 
bars? 2. Is there any way of reducing old rusty scraps 
of sheet Iran into cast Iron? 3. Could a blast furnace 
be worked on a small scale with a hand bellows, profit- 
ably, if coal and oi-e were plentiful and cheap ? Answers : 
1. It can be re-melted. 2. Yes, In an ordinary blastfur- 
nace. 3. Not unless labor were very cheap, also. 

E. C. B. says : An amount of oxymuriate of 
tin has become much diluted with water. How can it 
be precipitated and returned to its metallic state ? An- 
swer : The protochloride of tla, commonly known by 
dyers as tin salt, is soluble in water, but by contact 
wi*h the air a white precipitate of oxychlorlde of tin is 
formed, which remains suspended in the solution, giving 
it a milky appearance. If this is the oxychlorlde that 
you referto, you will find that Itis soluble in an excess 
of hot murlaiic acid. From this solution tin may be 
precipitated in the metallic state by a strip of zinc, the 
tlnforminggraylamlnas or a spongy mass. Some man 
uf acturers of tin salt mix sal ammoniac with It to pre- 
vent the precipitation of the oxychlorlde. 

Ig. asks : 1 . Is there any reward offered by 
this or any government for the discovery or tnyention 
of perpetual motion, and if so, how much? 2. Would 
the inventor of such a device derive any great benefit 
therefrom? Answers: 1. No reward la offered. 2. We 
think not. But you may try It practically. Put your- 
self, withiu a tub and pull steadily at the handles. This 
is the simplest form of perpetual motion. In other 
forms, cog wheels and levers are arranged to pull against 
themeelves. This Is the " idee" In all perpetual motion 
machlnee, anJ no advai tage can I'csult. 

H. asks: If a tug boat can tow a ship at a 
certain rate, can the Suine engine, being placed in the 
ship, be made to propel her tt the same rate? Or doea 
the engine, by being in the tug, have moi e power to 
move the ship than if it were in the ship itself? An- 
swer : See our editorial columns In this Issue. 
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A. B. t-ays: I claim Ihat a solid column of 
metal is stronger than a hollow one of the same diame- 
ter. My opponent claims it is not. Which is correct? 
Answer : The solid column is the stronger, the diameters 
of the two being the same . 

J. Y. of Leeds, England. — The Science Re- 
cord has been pubii&hed two years. ^Ye can send you 
the two volumes, postage prepaid, for £1. 

J. fl. H. says in answer to J. S C.'s query 
about oil of rhodium : " Oleum rhodii" from rhodium 
wood (the roox),gen>s'ac-r,7iariens s; 80 lbs. of old resin- 
ous wood yields 2 ounces of oil. Color of oil, light yel- 
lowish, by agre turns red. Oclor, of roses. Wood used 
for fumigation. Cordial and cephalic. Imported from 
the Levant. 

W. W. A. replies to T, W. S., avIio asked 
how to keep paste fromsouring: Stir in pulverized alum 
wl ile cooking, about a teaspoonful to a pint of paste. 
The alum will al30 keep the files out of the paste pot. 

S. P., Jr., asks how to proceed with a drive 
well after driving down a certain distance and not ob- 
taining water. " I have driven down into fhe ground 22 
feet of IX Inch tubing and attached my pump thereto, 
but am unable to start her. I do not think that it is for 
want of water, as water can be obtained here almost at 
any time at a depth of from 2 to 3 feet from the surface 
of the ground. 1 had to dig a hole 4 feet deep in order 
to put down the set length which Is attached to the 
pump, and before I could screw the set length on to the 
tubing I had to dip out th« water that had accumulated 
iL the hole, which was half full." Answer: "We can best 
answer this question by relating a little anecdote. 
" Suppose," said an examiner to a competitive In engi- 
neering, *' you should build an engine yourself, perform 
every part of the work without assistance, and know 
that it was In complete order ; If, when put into a ves- 
sel, the pump would not draw water, what would you 
do?" "Goto the side of the vessel and ascertain if 
there was any water In the river," answered the compe- 
titive. 

A. K. S. says, in answer to B. A. O.'s queries 
on page 27, current v jlume : Girdle trees as early in the 
season as the oark will peel. In the following manner: 
Commence three or four feet from the ground, cut the 
barkentirelyaroundthe tree ; thenstrip the tree down to 
thp ground, leaving the bark intact at the base of the 
trunk. This will kill most kinds of timber so that the 
stump or roots will not sprout. Honey locust is an excep- 
tion. I never knew tr heard of oneof these trees being 
killed (except by fire) so thatit did not sprout f ; om roots. 
A few times grubbing of the sprouts will end this. In an- 
swer to query 4.1 would say that iron is a permanent cure 
for nose bleedinpr and for boils. 'The best preparation 
is the tincture of the muriate (tlnctura ferri muriatia). 
Take 20 drops in a wineglass of water twice a day for 
three weelis. The above is a dose for an adult. I have 
known it to cure several severe cases. A solution of 
alum sometimes gives a temporary relief. 

Mis^ERALS. — Specimens have been received 
from the following correspondents, and exam- 
ined with the results stated : 

A. R. G.— The substance enclosed is peat, used as a 
fuel. 

M. M. G.— The mineral is felspar. 

J. T. C— No . 1 is felspar, used In the manufacture of 
pottery and porcelain. No. 2 is copper pyrites, iron 
pyrites, and galena, all valuable if in large quantities 
and near to means of transportation. Nc. 3 is horn- 
blende ; of no value ; it occurs with copper pyrites, and 
Is known as "dead rock." No. 4 is copper and iron 
pyrites In quartz rock. 

W. M. A.— The specimens you send are kaolin and 
felspar, the kaolin evidently resulting from the disinte- 
gration of the felspar. The kaolin contains too much 
grit, or undecompo«ed felspar, to be of use without 
washing^ You may find some, however, as the deposit 
is so large, that is free from grit. This is easily deter- 
mined by crushing a small piece between the front teeth. 
The specimens of felspar are good. It Is used by the 
potters under the name of " spar ;" and kaolin is even 
more extensively applied to the same purpose. 

W. C. A.— The sample enclosed is ferruginous sand, 
c insisting of the protoxide and sesquioxide of iron or 
magnetic iron ore mixed with some silica. It sometimes 
contains a considerable quantity of titanium. If found 
sufficiently pure and abundant, it might pay to smelt. 

S. K.— 1. Quartz, and iron pyrites. 2. Pyrites. 3. Cop- 
per pyrites. 4. Galena and quartz. 5. Galena. 6. Py- 
rites. 7. Quart z. An assay or analysis for silver orgoK 
w\\\ cost glO for each specimen. 
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The Editor of the Scientific American 
acknowledges, with much pleasure, the re- 
ceipt of origi»al papers and contributions 
upon the following subjects: 

On the Crewe Engine Works. By J. R. 

On Meteors. By S. G. 

On the Origin of the Earth and Stars. By 
C. B. Jr. 

On French Telegraphy. By T. 

On Retrogression of the Sun. By C. H. B. 

On Solar Reaction. By R. B. S. 

On Inversion by Vision. By J. M. R. 

On a Balloon Safety Valve. By S. W. G. 

On a Suggestion for Balloonists. By J. W . S. 

On Boilers and Boiler Owners. By A. J. 

On the Zodiacal Light. By J. E. H. 

On Fire Arms. By C. P. T. 

On the Patent Right Question. By H. A.W. 

On Setting Saws. By J. F. T. 

On Deviation of the Compass. By J. W. S. 

On Tool Holders. By H. W. P. 

On a NeAv Mechanical Principle. By D. M. B. 

On Turbine Wheels-. By J. H. 

On Navigation of the Air. By C. B. S. 
Also enquiries from the followiii ; : 

W. E. S.-A. H.-C. M.H.-J. M. A.-J. W.-E. A. H. 

-A. G. 

Correspondents wha write to ask th'> adressof certain 
manufacturers, or where specifi ' '. a.'..clos are to be had, 
also chose having good^ f )r r *!,;, or who want to find 
partners, should ^ ad wit i their comiiiunications an 
amount \\i J.i;tentto c iver the cost of publication under 
the head of " B 1 smess and Personal," which is specially 
devoted to such enquiries. 
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ADdomlnal supporter, E. J.Harding 140,778 

Auger, earth, Balsley & Wilson 140,766 

Aluminum, electro-deposition of. J.A. Jeanson . . . 140,924 

Baletle, cotton, F.Cook 140,766 

Bales, hoop tie for cotton, E. J. Beard 140,873 

Barrel hoop.H. Willard 140,852 

Barrel making machinery, H. P. Hall 140,776 

Bed bottom, T. J. Sheears 140,955 

Bedbottom, J. V. Taylor 140,836 

Bed bottom spring. Van Wert & Crooley 140,975 

Boiler, wash, E. H. McDonald 140,936 

Boot soles to uppers, uniting, W. Strasser 140,964 

Boots, cutting off pegs in, A. Whittemore 140,803 

Box, match, C. Prahl 140,949 

Box scraper, A. Tester 140,857 

Bridfres, consftuctlng, T. C.Clarke 140,888 

BustlcM. K. Bortree (r) 5,484 

Bustle, A. W. Thomas 140,966 

Candles, drip cup for, D. M. Ayer 140,755 

Car awning, street, C. B. Turnbull 140,972 

Car coupling, E. W. Barker 140,805 

Car coupling, W.P, Siddens 140,937 

Car coupling pins, die for, C. H.Williams 140,980 

Car coupling pins, die for, C, H. Williams 140,981 

Car, dumping, J. Hughes 140,779 

Car starter, T. W. Johnston 140,781 

Car stove, railroad, W. S. Jones 140,831 

Carding waste remover, G. W. Craner 140,814 

Carpet rag looper, W. Clapton, Jr 140,889 

Carriage springs,*clip plate for, N. C. Dean (r) 5,490 

Carts, apparatus for loading, J. Byerly 140,884 

Chair, chlU's, J. F. Downings 140,900 

Chair, invalid,!'. Armstrong, 140,868 

Churn, reciprocating, Barrett &FenImore 140,871 

Churn, reciprocating, L. I. Bodenhamer 140,880 

Churn, reciprocating, M. W. Staples 140,796 

Cigar bunches, making, S. Scholfleld 140,818 

Cigarbnnches, m<»king, D. A. Wightman 140,860 

Cigar bunches, making, D. A.Wighnmaa 140,861 

Cigar flllers, arranging, S. ScholHel* 140,850 

Cigar machine, C.J. Delbridge 140,896 

Cigar machine, T. Ernst 14'-' ,906 

Cigar machine, S. Scholfleld 140,845 

Cigar machine, S. Schollleld 140,846 

Cigar machines, roll for, D. A. WIghtman 110,859 

Cigar trimmsr, 8. Scholfleld 140,847 

Claar wrapping machine, S. Scholfleld 140,349 

Clamp, J. E. Sinclair 140,852 

Clay articles, mold for, C. A. Fischer 140,910 

Coke from lignites, etc., H. Engelmann (r) 5,486 

Cooler, milk, J. F. Ha wkin s 140,919 

Cooler and show case, water, P. J. Haucur 140,777 

Cooling storage rooms, J. Ring 140,792 

Cotton gin, M.E. Pratt 140,791 

Coverlet, C. K. Pevey .. 140,948 

Crane, R. Briggs 140,882 

Cultivator, J. Caylor 140,885 

Curtain fixture, L. J. Earn.. 140,901 

Curtain fixture, F. Walker 140,976 

Cutter head, J. F. W. Erdmaun 140,905 

Cutter, rotary, Mellor & Drum 140,938 

Cylinder burring machine, J. K. Proctor (r) 5,493 

Dental gold, manufacture of, R. S. Williams 140,984 

Deskscliool, A. F. Wilber 140.979 

Dish heater,S. S. Fitch 140,769 

Ditching machine, H. Gonellaz 140,820 

Doors, construction of, W. W. J. Toussaint 140,799 

Dredelng machine, H. Gonellaz 140,821 

Dress facing, W. H. Gallup (r) 5,498 

Drillingmachino, metal, J. C.Keller 140,925 

Drills, feeding mechanism for rock, J. Doty 140,767 

Egg and cake beater, J. W. Condon 140,891 

Egg carrier, J. A. Bean 140,807' 

Engine, compound steam, Cooper & Emery Ii0,892 

Engine, rotary steam, C. Grotz 140,914 

Eyeglass, S. Greacen 140,912 

Eye wash.R. C. Fisher 140,768 

Fare box, R. D. O. Smith 140,959 

Fare box, J. F. Winchell 140,985 

Fence, iron, B. G.Devoe, 140,897 

File, paper, J. F. Winter 140,863 

Filter, J. M. Evarts 140,90; 

Fireproof shutter, I. S. Mettler 140,889 

Flat iron heater, Wright ,ifc Sursa 140,987 

Floor, L. S, Wood 140,864 

Fruit jar, E. G. Haller 140,916 

Furnace for roasting ores, shaft, T. McGlew 140,^37 

Furnaceslag, cooling and removing, A. Kloman. 140,927 

Gage, dial for pressure, J. Annin 140,867 

Gaiters, goring, J. Walden (r> 5,488 

Gas and water main coupling, W. Kllburn 140,831 

Gas from oils, making, S. H. Goldthorp 140,911 

Gate automatic, W. I. Wooster (r) 5,489 

Gate, change , A. W.Wood 140,986 

Gate, farm, T. Steers 140,96C 

Generator, steam, I. Barton 140.872 

Grain binder, J. F. Gordon 140,8;2 

Grindstone, J. r.,S S.H. Green 140,828 

Harness saddle, S. E. Tompkins 140,968 

Harness saddle, S. E. Tompkins 140,969 

Harness saddle, S. E. Tompkins 140,970 

Harve8ter,E.M. Awry 140,80 

Harvester, corn, G. M. Tope 140,971 

Harvester knives, grinding, J. M. Connel 140,810 

Harvester knives, grinding, J. M. Connel 140,811 

Hat stretching machine, R- Elckemeyer..'. 140,903 

Hinge compound.H. Loth 110,930 

Hinge, tai>le, J. W. Pclmer 140,947 

Hoisting machine, P. W. Mellon U0,7% 

Hook, siding, J. F. Ei'iott 140,901 

Hoop tie for cotton bales, E. J. Beard 140,873 

Hose coupling, S. Ingersoll 140,830 

Hose reel, T. J. Mayall 140,784 

Hose, manufacture of, T. J. Mayall 140,934 

Houses, construction of, T. W. H. Moseley 140,941 

Houses, construction of, T. W. H. Moseley 140,942 

Inhaler, N. I. Donaldson, (r) 5,491 

Inhaler, Hunter & Woods 140.82'- 

Ink for stamping purposes, J. B. F. Jud 140,732 

Insect destroyer, J. A. Finney 140,818 

Iron an4 steel, Bolton, Jr.. & Pedder 140,761 

Ironing board, B.Bassttt 140,75S 

Journal box lining, S. Gwynn 140,774 

Journal box lining, S. Gwynn 140,775 

Knitting machine, C. Callahan 140,809 



Knitting machine, 0. F. Tripp 140,80)1 

Knives, forks, etc., cleaning, E. Marwedel 140,932 

Lamp, J. M.. Clark 140,764 

Lamps, supplying oil to street, R. V. DeGuinon.. 140,815 

Last block fastener, D. fluard 140,827 

Lemon squeezer, J. H. Mead '. 140,7^5 

Lock, hasp, J. Klnzer 140,926 

Logs, machine for turning, E. Tarrant, (r) 5,487 

Loom.G. Crompton 140,894 

Lubricator, steam cylinder, L. F.Smith 140,958 

Man hole covers, securing, J. J. Craven 140,893 

Meat chopper, H. P. Rankin 140,950 

Meat and vegetable cutter. Hall & Ellis 140,824 

Medical compound, T. T.Wright 140,866 

Mirror holder, W. Simpson 140,851 

Miter box, G. M. Stevens 140,853 

Miter machine, D. Bull 140,763 

Motion, transferrin*, W.H.Benson 140,878 

Movement, intermittent rotative, R. C.Reynolds 140,951 

Mowing machine, C. Colahan 140,390 

Nozzle, steam, W. Ebbitt 140,902 

Numbering heads, C. W. Dickinson 140,899 

Organ, reed, R. Burdett, (r) 5,485 

Packing, piston rod, W. W. Vanderbilt 140,973 

Paint for oil barrels, etc., W. L. Elkins 140,817 

Pavement, W. Kilburn 140,835 

Pavement, laying cement, A. F. Shyrma 140,956 

Pen, fountain, J. Goodyear 140,771 

Pencil case,S. S. Rembert 140,842 

Pencils, machine for flnishing, T. H. Muller 140,946 

Petroleum, refining, S. Van Syckie 140,801 

Pipes, lining cement, M. Stephens, (r) 5,494 

Pipe, smoking, W. H.Morris 140,940 

Pitcher, molasses, D. C. BIpley 140,793 

Planter, potato, C. Svendsen 140,965 

Potato screen, G. Claflin....j 140,866 

Powder keg. Green* Wilson, Jr 140,913 

Press, cotton, J. P. Pridgeon 140,811 

Printing press, C. B. Cottrell 140,813 

Printing press, feeding paper to, Stoddard et al. . 140,9, 2 

Pruning shears, G. Vanfossen 140,974 

Pump, lining wooden, R. W. Wheeler 140,802 

Pump, double acting force, J. P. Flanders 140,819 

Pump plunger and pump, N. P. Sheldon 140,795 

Railway rail joint, J. Bishop 140,760 

R ,ilway signal, electric, F. L. Pope 140,790 

Railway signal circuit closer, D. Rousseau 140,9113 

Railway switch, A. C. Garratt 140,770 

Railway switch, M. & J. W. Fels 140,909 

Railway switch, B. Hall 140,515 

Railway switch, F. P. Hanchett 140,917 

Railway tie, G. R. Richardson 140,9)2 

Rivets, manufacture of hollow, M. Bray 140,881 

Roof truss, iron, A. Gottlieb 140,772 

Roofing domposition, C. Mueller 140.945 

Roofing, metallic, C. Lewando 140,928 

Rubber into strips, cutting, T. J. Mayall 140,933 

Saddle tree, S. E. Tompkins, (r) 5,495 

Sash cord guide, C. B. Clark 140,887 

Sash holder, Devol & Okey 140,898 

Saw, pulley for band, Roche & Orton 140,794 

Scaffold, adjustable, J S. Tilley 140,858 

Scraper, Mayfield & Payne 140,935 

Scraping hogs, McNeil & Dal ton 140,838 

Screw cutting machine, Jaycox & Webster 140,7aO 

Sealing cans, solder for, E. Morris 140,840 

Seat, revolving, G. F. Dawson 140.895 

Seeding machine, H. F. Stinde 140,961 

Sewing machine, T. L. Melone 140,787 

Sewing machine stand, H. Loth 140,919 

Sewing machine table, J. Bennor 140,874 

Sew'lng machine table, J. Bennor 140,875 

Sewing machine table, J. Bennor.. 140,876 

Sewing machine treadle, W. D. Wood 140,865 

Sewing machine balance wheel, D. G. Williams.. 140,832 

Sewing machine extension table, J. Bennor 140,877 

Sewlig machine threader, M. A. & J. T. Williams. 140,583 

Sharpening machine, Kealey & RIgney 140,832 

Shoe, ladles' gaiter, H. C. Letsinger 140,836 

Shoe, rubber, Hyatt & Canfleld 140.8'i9 

Sifter, A. Bardell.......... 140,869 

Soap, manufacture of, P.M. Pleins 140,789 

Soda, extracting nitrate of , R. F. Fairlle 140,9;:8 

Spade and fork, H. Stone 140,855 

SpIIse, G. N.& G, N. Sanders, Jr 140,844 

Spinning ring, J. B. Bancrolt 140,757 

Steel for punching, etc., treating, G. W.BIliings. . 140,759 

Steel plates, O. Bolton, Jr 140,762 

Step andstepbox.J. Watson 140,977 

Stereotype molds, making, R. A.Hill 140,921 

Stone and glass polishing, J. Meisse 140,937 

Stove, heating, J. L. King 140,843 

Stove pipe shelf, D. R.Moore 140,939 

Stove pipe shelf, W. Patterson 140,788 

Stove, summer, W. A. Barlow 140,870 

Tassel for umbrellas and canes, W. Harnach 140,825 

Telegraph, pneumatic, A. Jaynor 140,923 

Thill coupling, C. F. Kidder 140,8i.3 

Tobacco transplan er, C. E. Bates 140,806 

Toy, automatic, H L.Brower 140,883 

Toyautomatop, R. J. Clay 140,765 

Toy catapult, W. S. How 140,922 

Toy money box, T. A. Taylor 140,798 

Trap, ant, L. Bubarth 140,954 

Trap and seed safe, animal, S. V. Gt'eer 140,718 

Trap, hog, A. B. De Vore 140,816 

Umbiellanotches, A. & I. Herzberg 140,950 

Vessels, oscillating cabin for, B. Weisker 140,978 

Wagon weighing attachment, J. W. Hill 140,826 

Walls, gage for erecting plank, T. W.H. Moseley.. 140,943 

Washing machine, J. W. Conroy 140,812 

Watch escapement, D. J. Mozart 110,914 

Water closet, J. II. Stevens 140,797 

Water elevator,S. Bennett 140,808 

Water, elevating, Blanchard & Prall 140,879 

Water supply valve, P. Harvy 140,918 

Well, driven, G.W.Storer 140,963 

Windmill, W.W. Marsh & O.E. Miles 140,931 

Windmill, J.F.Stewart 140,854 

Window sash and frame, D. Mackay 140,783 

Window screen, J .A . Thompson 140,967 

APPLICATIONS Iwi EXTENSIONS. 

Applications havebeenduly filed, and arenowpending- 
or the extension of the following Letters Patent. Hear- 
B^s upon the reapective applications are appointed for 
he days hereinafter mentioned: 

■^5,673.— Boot Lasting Machine.— J. Purlnton, Sept. 17 

i3,692.— Sewing Machine.— K.Vogei. September 17. 

35,701.— Skeleton Skiet.— J. Draper. September 17. 

J5,783.— DOTTELE Fkiction CotJPLiNG.— J.Hcudy. Sept.i^. 

25,784.— Making Barrels, etc.— G. W. Banker. Sept. 21. 

25.797.— Haevesteb.—E . Ball . October 1 . 

35,807.— Hem Foldees — L. Clark. October 1. 

35,862.— Weeding Hoes.— J. M. Adams. October 1. 

extensi6n~granted. 

24,828.— PuMPi3!r& Engine.— H. K. Worthlngton. 

DESIGNS "pa TENTED. 

6,771.— BUEIAL Casket.— B. F. Heimbach, AUentown, Pa. 
,773.— BuEiAL Case.- B. F.Heimbach, Allentown, Pa. 



ff,773.— Jewelet Box.— E C. Moore, Yonkers,N.T. 
6.774.-F.\N.-J. T.Brundage, Niagara Falls, N.T. 
6,775.— Drawee PtrLL.—0.r.rogelstrand,Kensington,Ct. 

TRADE MARKS REGISTERED. 

1,361.— LicoRrcE Paste.— D.V. Arguimbau, N. Y.clty. 
1,363.— Qttill Bobbins.— D. Bass, Jr., Woonsockel, R. I. 
1,363.— Coffee.— Dil worth Brothers, Pittsburgh, Pa. 
1,361.— Packages OF Whisky.— Howe &, Co., Cincinnati,© 
1,365.— CiGAES, ETC.— F. S. Kiuney, New York city. 
1,366.— Saddle TESEs.-S.E.Tompklns&Co. .Sing Slng.N.Y 
1,3G7.— Razors, etc.— Friedmann t& Co., New York city. 
1,368.- Vaknish.—L. L. Mandel, New York city. 
1,869.— Homeopathic Globules.— Smith &, Co.,Cinn., O. 
1,570.— Cylindee Stove.— Southard t& Co., N. Y. city. 

HCHEDUIiE OF PATENT FEES: 

On each Uaveai., $10 

un each Trade-Mark .$^5 

( »n filing each application fora Patent (17 years). ..$13 

1 in ieeuingeach original Patent S!iO 

On appeal to Bxamlners-In Chief..., $10 

On appeal to Commissioner of Patents M'ZO 

un application for Reissue S30 

On application for Extension of Patent S50 

On eruating ttie Extension S50 

On filing a Disclaimer $10 

(jnaii application for Design (3}^ years) $10 

'nan application for Design (7 years) Sl5 

On an application for Design (14 years) 830 



CANADIAN PATENTS. 

Official List op Patents Granted in 
Canada fbom February 14, 1873', up to 
and including Apbil 7, 1873. 

Patents taken by citizens of the United States are 
marked U. S. 

[Note.— Under the new patent law, now In vogue, 
American citizens may patent their inventions in Canada 
on favorable terms. For full particulars, address Munii 
& Co., Office Scientific American, 37 Park Row, N. Y.] 



Axle blank finishing tool, H. E. Forrest, U. S 2,194 

Barrel hoops, C. "W. Eider, U. S 2 201 

Bed, lounge and chair, J. Kinney ^^221 

Blind, metallic, W. H. Rodden 2^137 

Blind slat tenoning machine, A. Cant 2;099 

Boot sole finisher, B. S. Bryant, U. S 2,131 

Bridges, truss, C. G. C. Simpson 2,091 

Burner, a vapor, R. "W. Park, U. S 2,142 

Cant hook machine, W. P. Ktlgore, U. S 2,202 

Car brake, J. Heberlein 2,079 

Car brake, steam and air, O. W. Ketchum 2,174 

Car coupler, L. Forrest 2,084 

Car coupler, G. W. Putnam, U. S 2,085 

Car oounler, W. P. Scott 2,135 

Car coupler, J. F. Holman & E. Hen wood 2,206 

Car coupler and buffer, W. P. Scott 2,181 

Carriage shaft attachment, G. B. Stock 2,219 

Carriage, hand propelling, J. A. Fournier 2,214 

Carriage pole and thill shifter, J. Macbeth 2,152 

Castor, furniture, F. G. Ford, U. 8 2,136 

Cheese box, A. H. Moore 2,178 

Churn, H. J. Wattles & A. D. Cable, U. S 2,180 

Churn attachment, J. Bates & T. McKenny 2,209 

Clasps for tubes, E. A. Day, U. S 2,070 

Clothes, cutting, J. A. Johnston 2,169 

Clothes rack, G. A. Kennedy , ;j,15i 

Cooking range, portable, J. Magee, U. S 2,204 

Corn planter, A. C. Kent, U. S 2,213 

Creeper, ice, E. B. Colby, U. S 2,133 

Curtain fixtures, O. Buckley & L. L. Sawyer, U. S.. . 2,149 

Cutting textile material, A. Warth, U. S 2 195 

Dye salts, etc., T. Steers, Jr 2,078 

Dyspepsia compound, V. Brosseau 2,073 

Fire extinguisher, J. Gardner & W.F.Beasley, U.S. ^,203 

Fishing, bait for, W. Harper & W. Smith 2,110 

FUh spawn hatcher, M. G. Holtoa & S. Green, U. S. 2,220 
Gas, heating and lighting, C. W. & A. H. Harrison. . 2,179 

Gaslightlug apparatus, J. P. Tirrell, U. S 3,129 

Gas generator, hydrogen, H. P. Allen, U. s 2,118 

Gas illuminator, A. Cuppers, U. S 2,103 

Gas, manufacture of, W. D. Buck 2,184 

Gas, process and machine for, T. H. Hicks 2,155 

Gate, farm, J. E. Fraser 2,145 

Grain cleaner, A. Hunter & E. EI. Osborne, U. S 2,082 

Grain cleaner, A. Hunter & E. H. Osborne, u. S 2,133 

Graphite covering, A. Hitchcock, U. S 2,134 

Grate bar, J. W. Stanton, U. 8 2,103 

Harrow, J. V. Hough 2,147 

Harvester, self binding, J. F. Gordon eJ a!., U.S 2,104 

Harvesting machine grinder, J. H. Curran, U. S 2,076 

Hat,felt, J. T. Waring, U. S 2,i98 

Heating air and gas, T. Whltwell 2,161 

Hoes, M.Cookerly,U. S 2,111 

Horse hoof spreader, T. Armstrong. 2,143 

Horse power, endless chain, G. C. Hoige, U. S 2,173 

Horserake,0.1J. Austin, U.S 2,121 

Horse shoe, J Galipo 2,20S 

Iron and steel process, C. W. Siemens 2,223 

Iron or J, smelting, P. E. Jay 2,211 

Jack, lifting, F.S.Smlth,U.S 2,086 

Kitchen smell condactor, J. Newhall 2,196 

Knitting machine, J. S. Shaller & J. C. Ford, U. S. . 2.125 

LamP,T. H. White & E. Knight, U. S 2,081 

Lamp, R. Hitchcock, U. S 2,153 

Lantern, kerosene, J. H. Stone 2,156 

Lounge, b d and chair, J. Kinney 2,221 

Leather, dressing for, F. G. Bell, U. S 2,112 

Lock, time, J. Burge, U. S 2,190 

Locomotive smoke consumer, K.Hawkes et '^^..U.S. 2,138 
Lyes, treatment and re-use of, C.M.Tessie du Motay 2,153 

Maple sap evaporator, H. Pagn-elo 2,148 

Melodcons, A. F. Yarwood 2,097 

Milk weighing can, P. W. Strong 2,122 

Nail cutting ma jhine, J. Lawrence, U. S 2,162 

Nallmachlne, horse shoe, H. A. Wills, U. 8 2,176 

Nutmeg sratpr, T. J. O'Sullivan 2,139 

Oils and varnishes, clarifying, F. Kersting et. al ... 2,074 

Organ, L.K. Fuller, U. 8 2,157 

Organ, reed, L. K. Fuller, U. S 2,150 

Paper pulp propeller, T. Nugent, U. S 2,206 

Paper, manufacture of, G. Noble 2,168 

Petroleum, distilling, E. F. Prentiss &H.F. Howell 3,166 

Potato digger, P. M. Bawtinhimer 2,182 

Pot tllter and holdar, J. Grant 2,207 

Power, transmitting motive, A. D. Fox 2,170 

Printing, adjusting cards, etc. foi, G. W. Verrall 2,109 

Pulley hub, friction , n. Cox 2,193 

Pulp, reducing wood to, W. M.Howland et al., U. S. 2,100 

Pump,E. Graser, U. S 2,186 

Railroad car spring, P. G. Gardiner, U. S 2,117 

Railroad chair, A. Van Guyslmg, U. S 2,127 

Railroad rail and fastening, M. F. Mclntyre, U. S... 3,114 
Railroad chair and supporter, A.VanGuysllng, U.S. 2,128 
Railroad cars, safety shoe for, S.W.Emory e<ai., U.S. 2,W7 

Railway car wheel, W. Wilmington, U. S 2,212 

Kail scabbard, etc., J. Starr 2,095 
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Bake, horse, L. A. Paddock, U.S 2,144 

Eeln holder, L. D. Howard, U. S 2,180 

Road scraper, W. Thompson, U. S 2,113 

Eooflng compound, D. G. Conger, U. S 2,132 

Eooflna, artlflcial, D. G. Conger, U. S ',.'... 2,124 

Saw, A. P. Sproul & G. H. Coffin, U. S 2,199 

Saw gate, oscillating, C. P. Meigs 2,101 

Saw mills, dogs for circular, J. A. Fordoa, U. S.... 2,103 

Saws, J. E. Emerson, U, S.,etal 2,094 

Screw wood and driver, A. H.LIghthall, U. S 2,163 

Scythe snalth,r. S. Gilbert 1,205 

Seeilng machine, C. E. Patric, U. S 8,217 

Sewing machine, T. Henderson & W. G. Wright... 2,146 

Sewing machine for boots, M. J. Stein, U. S 2,130 

Sewing machine hemmer, J. Miller 2,15! 

Sewing machine, leather, G. V. Sheffield e« ai.,U.S. 2,183 

Sewing machine, sole, E. O. Crosby e« oi., U. S 2,218 

Sewing machine treadle, J. F. Webster 2,136 

Shingle machine, J. Goldle & D. Cameron 2,115 

Ship plank and roller gage. J. H. Johnson 2,191 

Shoe, Improved, T. R. Evans. U. S 2,175 

Snow plough, J. O. Stackhouse,U. S 2,105 

Soap making, E. H. Gibbs, U. S 2,090 

Spring bottom, P. Wells, U. S 2,187 

Steam boiler, cleaning tube, J. Colllcott, U. S 2,185 

Steam bollijr gage cocks, W. Painter et al., U. S... 2,2.6 
Steam boiler, removing lime, W.H. Dunning, U.S... 2,077 
Steam engines, governors of, W. A. Cogswell, U. S. 2,159 

Steam engine pumps, G. Wlghtman 2,215 

Steam engine rams and pumps, W. c. Church 2,165 

Steam trap, J. H. Blessing e! aZ., XI., S 2,080 

Sieam valve, automatic, G. J. KItson eiaZ., U. S.. 2,164 

Steam valve and chest, W. Glen 2,096 

Steel, J. Baur 2,071 

Sto;je borsr. eic, F. E. B. Beaumont, etal y,089 

Stone borer, hydrostatic, F. E. B. Beaumont, et al. 2,088 

Stone dressing machine, J. E. Holmes etal 2,200 

Stone drill, etc., F. E. B. Beiumout.ei a! 2,087 

Stove, heating, J.Gray 2,0(5 

Stove pipe stone, flask for, P. Jacob & J. JolIUfe... 2,210 

Surgical Instrument covering, W. Hurlstone 2,188 

Telegraph, H. Highton 2,177 

Threshing machine, J. Gillespie •. 2,160 

Tobacco box and catter, G. W. llunter e« a! 2,107 

Tramways, steam carriages for, J. Grantham 2,116 

Treadle, machine, G. B.KIrkham,U. S 2,172 

Trowser legs. Ironing bottoms of, T. C. TllUnghast 2,119 

Truss, engine, J. D. Fitch 2,140 

Trusses, engine, G. Stevens, et al 2,098 

Vault, fireproof , J. W. Warner, U. S 2,072 

Washing apparatus, H. B.Corner, ei«;., U. S 2,093 

W«shlng machine, W. J. Freeman, U. S 2,189 

Washlngand wringing machine, J. Ewlng, Jr 2,083 

Water wheel, B. Cockley e( a!., U. S 2,2:2 

■Weighing machine, A. E. Emory, U. S 3,093 

Window shade, E. Metcalf. U. S 2,193 

Wrecks, apparatus for raising, H. F. Knapp, U. S.. 2,171 
Wrench, F. S. Gilbert 2,117 



BARNE'S PATENT '.im 

Foot or Steam Power 
Scroll Saw. 

PRICE THIRTY DOLLARS. 

Every Hulld^r, Cabinet Maker, Pat- 
tern and Wagon Maker— every wood 
Worker should have one. Omy three 
years in marljet, yet thousands are 
now using them. Send for full de- 
scription to 

W. F. & JOHN BARNES, 
Eockford, 111. 
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BATES OF ADVEKTISING. 

Back Page - - $1.00 a line. 

Inside Pagre ------ 75 cents a line. 

Engrav ngs masi hea(l advertisements at the same rate per 
line by fiieasw ement as the tetter-press. 



WOODWARD'S 

NATIONAL 

ARCHITECT 

1000 WoBKixG Drawings. 
Plans, Details* 

hj^t Specifications & Estimates. 

*' TWELTB DOLLAKS', post- 
paid. 

MOXCIvTON'S NATIONALiSix Dollars, post 
hTAlRBUlLDEtt. S paid. 

MON'K. TON'S NATIONAL lisi^ n„ii„,.. „„.• 
CARPENTER & JOINER, f *'''l/j'""'*®' ""^^ 
Framing and RooHns. ) Paia. 

ORANGE JUDD & CO.. 

245 Broadway, New York. 




"PqqC! T'VllCJ "Rtt I^ you are a fool or a lunatic; 
raoo lillE) Dy but II you are sane, and wish to 
make money, fraan or woman,) get a postal card 2fow 
and s-'nfl vuraddress. 

AtiENTS {&Cii<l f, Woolr """ Party Orders 
MAKE «P()'W<1»» t5t5K.. 1,000 TABLES. 

EtJEEKA POKTABLE TABLE Co., St. LOUIS, MO. 



CORN HUSKER — Philip's Patent — 50 
busliels per hour. S.C.HILLS,5i Courtlandt St.,N.T. 



GEEAT EEDFCTIOH IN PRICES 

Op LE COUNT'S PATENT HOLLOW 
LATHE DOGS, and his Machinist Clamps of both 
Iron and Steel. 
1 set of 8 dogs, from Js to 2 Inch, $5-50. 



His expanding Mandril is a first class tool which has 
long been needed by every Machinist. 
Send for latest circular. 

W. LE COUNT, South Norwalk, Conn. 



t MP ROVED FOOT LATHES. SELLING 
Everywhere. N. H. BALDWIN, LacoDla, N.H. 



Provincial Agricultural and 
Industrial 

EXHIBITION 
For^l873. 

THE PROVINCIAL AGRICULTURAL 
and INDIJ8TP.HL EXHIBITION for 1873 open 
to the world, will be held In the CITY OF MONTBE -(L, 
on TUESDAY, WEDNESDAY, THURSDAY ana FBI- 
DAT, the lath, 17th, 18th and 19th September next, on 
the GROUNDS, MOUNT ROYAL AVENUE. 

Prizes oflered, $12,000 to $13,000. 

For Prize Lists ana blank Forms of Entries In all the 
Departments, apply to Georges Leoleke, Esq., Secre- 
tary of the Council of Agriculture, east. Gabriel Street, 
Montreal; or to the Secretaries of County Agricultural 
Societies. 

Entries for Stock will not be received after the 30th 
August, and in the Industrial Department not after the 
6th Septen^ber. 

The principal Lines of Riilway and Steamboats will 
carry stoclt and articles lor exhlbitlou at reduced rates. 

Forfurcherlnformitlon, applv to the undersigned, 
GEOKGES LECLEKE, 

Sec. of the Council of Agriculture 



THE " PHILADELPHIA " 

HYDRAULIC JACK. 

1> [STON guided from both ends; all working 
parts guarded from dust; single or double pumps, 
cylioders, shafts, rocker arms, pistons, etc., entlrelysteel. 
Ko. 14 N. 5 th Bt., Philadelphia. { pott tt> □ TTTCTTmr 
No. iSCllflst.. New York. f t'iilLIl:' S.d UbliUii. 



^'itf^ ^'OiA p»rdn7t jt^nntB wantcdl All c(annr■clt«'n^kfnKpe(»• 
^V 19 ^^ Uple, ofeltbei ecx, youug oroM.make more money at 
worte foruslQ L.cir spare motnetita oralltUeLima ttiKD«t«Q)'thlnf 




Massachusetts Agricultural College, 

Founded and endowed brtde State for the liberal educa- 
tion of the Industrial Classes, win begin Its nextacade- 
micyear Aug. a7. For catalogue or Information address 
President W. S. CLARK, Amherst, Mass. 



^^ €%^ A Month to Lady Apents. Address Ellis 
^Ai^v Manufaottjking Co.. Waltbam, Mass, 



SELL YOUR PATENT.— The advertiser, 
who negotiates sales of valuable patente, wishes, at 
once, one or two reallygood Patented Inventions to sell. 
No advance charge made. 
Address P. O. Box " 5,190," New York. 



G. E. ILLINGWORTH, 

NEVII4I.E ST. FOUNDRY, X.EED8, ENG. 

Makes a specialty of 10 in. Lathes. All parts are Inter- 
changeable, belns' made in duplicate, (hus ensuring ac- 
curacy and excellence of workmanship. Price for 12 
feet bed, slide, surfacing, and screw cutting complete, 
£95.0.0, F.O.B., Liverpool. For Photograph and full par- 
ticulars, write direct. 



PORTABLE STEAM ENGrNES,COMBlN- 
ing the maximum of efficiency, durability and econ- 
omy, with the minimum of weight and price. They are 
widely and favorablj known, more than 1,000 being m 
use. All warranted satisfactory or no sale. Descriptive 
.Jrculars sent on application. Address 

THE J. C. HOADLEY CO. Lawrence, Mass. 
Liberty St., iNt w Tork. 



MWYORK STEAM ENGINE CO. 

MANCFACTDREBS OF 

lacMMts Tools 

OF Alili DESCRIPTIONS, 

98 Chambers St. New York. 



WHALEN TURBINE, No risks to parcnasF.r. 
Pamphlet sent free. Seth Whaleh". BalistonSpa.N. T. 
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M. MAYO'S PATENT BOLT CUTTER. 

U • Send for Illustrated Circular, Clnciunatl, Ohio. 



AMENIA SEMINAKT, AMENIA, N.Y.— 
A Family Boarding-SchooI. On the Harlem Hail- 
road, eiglity-flve miles from New York. Full courses 
of seminary instruction, with preparation toy college 
or business. Personal care in study, UaWts, and health. 
Terms, S360 per year. 
Fortieth year begins Sept. 15. S. T. FK08T, A. M. 



WOO UB UK IT'S PATENT 

Planing and Matching 

and MoldlngMachlBeB,Gray& Wood's Planers, Self-oiling 
Saw Arbors, and other wood working mBChinery, 

8. A. WOODS, plLibertysireJl.N. Y.: 

Send for Circulars. \ 67 Sudbury sireet, Boston. 



PAGE'S Water Flame Coal Lime Kiln, with 
I coal or wood. No. 1 Soft White Lime or Cement, 
with use of water. CD. PAOR. Potpntppi.RnHiRst.fr.N Y. 
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CHAMPION SPRING MATTBESS— The 
latest and best improvement. Do you want a 
healthy and comfortable bedi' Here It is. The softest 
easiest, cheapest, most popular, and durable SpHng Bed 
in market. Sold by all leading dealers. No stockcom- 
plete without it. Wholly composed of tenacious tem- 
pered steel springs, 80 united that the pressure is equallv 
distributed. Easily moved or carried about the house 
Can be lifted, turned, «• rolled up like a blanket. Both 
sidesalike. Noframe.no wooden slatfe, no straps. May 
be used on floor without bedstead. No under bed re- 
quired. Needs only half thickness of hair mattress. The 
regular size double bed, 4 ft. 6 in. bv 6 tt., contains 192 
steel upholstery springs and welgns only thirty 
lbs. More springs tor your money tn this bed than in any 
other. Warranted noiseless. Any sizes made to order 
Send for pi-itorial circular. Retail price of double bed, 
$13. Shipped, ty single bed or quantity, to all parts o? 
the werld. Liberal d1°count to the trade. Ae-eats'want. 
ed. F. C. BEACH & CO.. Masers, 102 Chambers St.. cor 
Church New York. 




BOULT'S PATENT 

Singfle Spindle 
Combined Mouldiugr, 
Pauelingr, &, Dove- 
tailmgr machine. 

For Carving, Paneling, 

and Irregular Moulding, 

various kinds of Dove- 

taillDgand Routing. The 

simplest and most useful 

Machine for Furniture, 

A Hou8e-finl6hIng,Car8, Or- 

fw*r* ->, gans, Drawers, Brackets, 

'^*^--*^^^c.,&c. 

BATTLE CREEK MA- 
CHINERY COMPANY, 
Man-it FA CTTJKEB8, Battle 
Creek, Micuigan. 



MASON'S PAT'T FRICTION CLUTCHES 
are manufactured by Volney W. Mason & Co., 
Providence, R. I. Agents, L. B. BROOKS, 60 Cliff street. 
New York ; TAPLIN, RICE & CO.. Akron. Ohio. 



/^ LASS IV/TOULDS for Fruit Jars, Patent 
\jr Lamp8,l>X Bottles,etc., made by H.BROOKE. 14 
years at White and Centre Streets, New York. The short- 
est and cheapest way order direct of Mould Maker. 

1^" PAKTICULAit ATTENTION paid tO MOULDS for 

INVENTORS. 



i^pO FOUNDERIES, Factories, Ropewalks, 
X &c.— For sale or lease, blocks of Lots.with bulkhead 
waterfront. Low prlce8,easy terms. S.B.SCHIEFFLLIN, 
15 East 3bth Street, New Y'ork. 



SHINGLE AND BARREL MACHINERY.— 
Improved Law's Patent Shingle and Ht;adlngMa- 
chiae, simplest and best in use. Also, Shingle Heading 
and Stave Jointers, Stave fc^qutllzers, Heading Planers, 
Turners. &c. Address TRKVOR & Co. Lockport. N. Y. 



w 



OOD-WOBE.ING MACHINERY GEN- 



ardso 
Central, 



\i Samples sent by mail for 50 cts., that retail gulck for 
WU. R. L. WOLCOTT. 181 Chatham Square, New York. 



Machinery, 

■Wood and Iran Wording of every kind. Leather and 
Rubber Belting. Emery Wheels, Babbitt Metal, &c. 
GEO. PLACE & CO., 121 Chambeia St.a.Y. 



Cold Rolled Shafting. 

Best and most perfect Shafting ever made, constantly 
on hand in l&rge quantities, furnishRd in any lengths up 
to 34 ft. Also, Pat. Coupling and Self-oiling adjustable 
Hangers. GKOBGE PLACE & CO., 

121 Chambers Street, Ne-sv Tork. 



Sturtevant Blowers. 

Of every size and description, conetanily on hand. 
GEOBQE PLACE cSk CO.. 
121 Chambers Street, New York. 



PATENT PUNCHING 

SHEARING MACHINES, 

With all Modern Improvements, In forms adaptPd to eve- 
ry kind of vork. Wabbanted Superior to all others. 
Presses adapted toall kinds of work in store ready for 
shipment . 

MOSES G. WILBER. 121 Chambers St., New iLork. 



Farrel's Patent Railway Crane, 
Patent Ground Chilled Rolls, 

ItOI-LING MILLS AN» MILL MACIIINEKY, 

Punches and Shears for heavy work— Fiy Wheels, Shafts, 
Gears, Pulleys, and Special Castings, fit Low Prices 
FARREL FOUNDRY ifc aiACHINE CO., 

MOSES G. WILUEB, SELLree, Agfnt, 
121 Chambers Street, New York 



OWELL PATENT DOOR AND GATE 
^J SPRING, worth ten of all others. Won't corrode 
or Dreak. Ask the Hardwartt dealers for it, or address 
Sole Manufacturer, JAS. H. WHITE, Newark N. J. 
Territ ry for Sale. '-- 



c 



■OLD ROLLEl 
SHAFTING. 



—The fact that this shafting has 15 per cent greater 
*treDgiii, a finer finish, andis truer togaKe,Lnatittu> other 
Iti use, renders It undoubtedly the most economical. We 
are also the sole manufactarersof the Celebrated L'ol- 
littbPat. CotrpLiJTG, and furnish Pulleys, Hangers, etr., 
of the moat approved styles. Price lists mailed on appli- 
cation to JONES & LAUGHLINS, 
Try Btreet, 2d and Sd aveaues, Pittsburgh, Pa. 
190 S. Canal sc, Chicago. 

B^^Stocicsof This Shafting In store and tor sale bj 
FULLER. DANA & FITZ. Boston, Mass. 

OEO. PLACE & CO., 131 Chamber* street. N. Y. 

PrFRC G & WHALI^ U. Milwaukee, Wis. 



Crnir^AT/'^TT IITI?^ ror cutting buslneps 
iS I I'i \l il I / J^IIj 1^ Stencils,allsizps. Also 
h,f 3. MAl^^\J Xma complete outfits for Clothing 
Stencils and Key Checks, with which young men are 
making from $5 to $30 a dav. Send for catalogue and 
samples to S.M.SPENCER,U7HanoverSt ,Boston,Mass. 



A FOFUIliiLR IBEA. 

"We have been furnishing the new, large illustrated 
paper, entitled '• Cricket on the Hearth," at one dollar r 
year to subscribers on a guarantee that the money w:l' 
be refunded anv time within three months if not sat s- 
factory. We have not been asfeed to return a dollar yet. 
100,000 already sold. Sixteen large pases. The best and 
cheapest paper in the world. A igSchromo to every sub- 
scriber. 25c for three months on trial. Agents wanted. 
Send 25c. tortheoaper three months, and terms. JONES 
ifc HADLEY, Publi8herB,176Broadway, New York. 



TO MANUFACTURERS and others.— Wm. 
Hooper & Co.. Wholesale Com'n and Agricultur 1 
Agents, doing business with Seedsmen, Druggists, Iron- 
mongers, Grocert.,&c., in all parts of Ireland, are able to 
extend Aa;encles or to introduce useful Inventions. 
References exchnnged. 1 FOSTER PLACE, COLLEGE 
GREEN, DUBLIN. 



You asK WHY we can spII First 
Class 7 Octave I'lauoa lor $290? 
We answer— Itcoats less than $300 
10 make auy $600 Piuno aolU 
!through Agents, aii of whom make 
'100 per ot. profit. We have 
'no Agtnts, but ship direct to fami- 
hes at Factory price, and warrant 
-, . _ . ., 6 Years. Send for illustrated cir- 
cular, m which we retur to over SOO Bankers, Merchants, 
&c. (some of whom you may know), usine our Pianos, 
in 44 States aud Territories. Please state where you saw 
this notice. 

U. S. Piano Go.f 8 1 Broadway, N. Y. 




RICHARDSON, MERIAM & CO. 
Manufacturers of the Utest improved Patent Dan- 
els* and Woodworth Planing Machines, Matching, Sash 
and molding. Tenoning, Mortising, Boring, Shaping, Vei- 
tical, and Circular Re-sawing Machines, Saw Mills, Saw 
Arbors, Scroll Saws, Railway, Cut-off, and Rip-saw Ms- 
chines, Spoke and Wood Turning Lathes, and various 
other kinds of Wood-working M'achinery. Catalogues 
and price lists sent on application. Manufactory, Wor- 
cester, Mass. Warehouse, 107 Liberty st. New York. 17 



FOR SALE — The right to manufacture and 
Sell the Patent Stave Grain Baskets In the States of 
Ohio, Pennsylvania, and New York. Said Baskets pro- 
t' cted by numerous patents issued to Horace C. Jones 
and others. G. I. BREWSTER, Appleton. Wis. 



llTrii^J WROUGHT 

Beams & G/rders 



i'^ilJll Union iron Mills, i-iUBburgh, Fa. 
The attcBtiou of Knginecrs ana Architects is called 
to our Improved Wrought-lron Bpams and iHrders (pat 
ented). m which the compound welds between the stem 
and flange*, which have proved 'o obiectionable in the 
old mode of manufact^iiring, are entirely avoided, we are 
prepared to furnish all sizes at terms as favorable ascan 
heobtainedelsewhere. For descriptive Uthoeraph address 
Carnegie. Kloman& Co, Union Iron Mills, Pittsburgh, Pa. 



<l!9^ A 'HA VI .&-2rents wanted. Businesscntlrely 
^aO XI UJXi. i new. G.G.Shaw, Blddeford, Me. 



Niagara Steam Puvnp, 

CHAS. B. HARDICK, 



23 Adams St.. Brooklyn. ?C. Y. 



lb INVENTORS 

^^ Manufacturers 



The Managers of the 42d Exhibition of the American 
Institute, of the City of New York, beg to announce, 
that the Exhibition Buildings on 2d and 3d Avenues and 
68d and 64th Streets, will be open for the reception ot 
heavy Machinery August 18th and for other articles, 
September 1st 1873. The Exhibition will be formally 
opened September 10th. 

For particulars, address "General Superintendent, 
American Institute, New York." 



NEW &"impr6ved patterns.— ma- 
CHINISTS- TOOLS-all slzes-at low prices. 
K. GOULD. 97 tollSN.J E.R.Ave.. .Vewark.W. J 



RIVERVIEW ACADEMY, Poughkeepsle, 
y.Y.— Work recommeneea Sept. 11. Boys, "#all-ln.' 



ROPBR HOT AIR 

ENGINE COMPANY, 70 New OhiiroliSt..New York 



MACHINERY, i- 



NBV« and ad.HAND.. 

Send for Circular. Chab.PLAOIi 
■ CO. 60 Vesey St., New York. 



Andretv's Patents. 

Noiseless, Friotiou Groove'l, or Geared Hoist* 

ers, suited to every Trant. 
Safety Store Elevators. Prevent Accident, 

Rope, Belt, and Kni^ine break, 
Smoke-Burning Safety Boilers. 
Oscillatini^ Engines, Double aud Singfle, l-'2 to 

100-Horse powder. 
Centrifugal Pumps, 100 to 100,000 Gallons 

per Miuute. Best Pumps In the World, iiass 

Mud, Sandt Gravel, Coal, Grain, etc., with* 

out injury. 
All Lijgrbt, Simple, Durable, and Economical. 
Send lor Circulars. 

WM. D. A>JDREWS & BRO., 

414 Water Street, JVew Tort. 




.■WENDELL'S PATENT DOOR STOP. 

Tnnn A«EJ»f'*&* waj<iei>. 

IIUUU ^5perday. Samples, 25 Cts. 

Wendell & Francis, 4^6 Walnut St. Phila. 



1832. SOJlJ!,IslOKS PATENT. 1871. 

WOOBWORTH PLAJfEKS 

And Re-Sawing Machines, Wood and iron Worlclng Ma- 
chinery, Engines, Boilers, etc. JOH?^ E. SCHENCK'S 
SO:ns. Matteiwan, N. Y. aud il8 Liberty St., Kew Yorli. 




Patent Woodworth, Daniuls aud uimenslon Planers, 
MouldinET. Mortising, Tenoning and a grent variety of 
other iViachinery for Worklne In Wood. Sole Manufac- 
turers of the celebrated F rmer Patent i* atcher Heads 
and Antiirjctlon Cutters and the New England 1 and 
Saw. Factory 26 Salisbury St., WorceRter, ivass. Sales- 
room I'il Chambers & lOSIleuae Sts., N.S". 

R-IBALL & CO. 



GEAR'S PATENT 

VARlETtMOniDIN&MilCHIM 

The only simple, complete andreliable Upright Shaping 
Machine known. Legality of Patents sustained In Uni- 
ted States Circuit "Courts. Infringers who do not make 
immediate settlements will be prosecuted. I mean 
BUSINESS. A. S. GEAK,Sole Manufacturer & Proprietor. 
Also Manufacturer and Dealer in all kinds of Macliinery 
and Mechanical Supplies. 56 Sudbury St., Boston, Mass. 



$72.00 EACH WEEK. 

Agents wantedeverywhere. Business strictly legitimate. 
Particulars free. Address, J. Woki h & Co.. St. Louis, Mo. 




Improved 

THOWAS LEFFEL. 

Unexcelled in Power for size 

andco.~t. Economical atpart gate. 

i,illll.'|s Built In Superiorstyle. Uneauailed 

^'^'^in Duplication of parts at small 

outlay. 

HERMA^C^N & HERCHELEODE 
MANUFACTUKIjNG COMPANY, 
Davton, Ohio 
Send for Circular and Price List. 



/~^iviL AND Mechantcal Engineering AT 
\ J the Rensselaer Polytechnic Institute, Troy, 

N. v.— Instruction very practical. Advantage:* unsur- 
passed in this country. Graduates obtain excellent posi- 
tions. Re-opens Sept. iTth. For the Annual Register, con- 
taining' Improved Course of Study, and full particulars 
address Pkof. CHARLES DROWNE, Dliector. 



pUNCHmG 

r AND 

^ DROP PRESSES. 



For the Best; and Cheap- 
est Address T,HE STILES 
& PARICER PKESS CO., 

MlDDLETOWH, CONN. 



WAYNESBORO' 

STEAM ENGINE and 




BOILER WORKS. 

Stationary and Portable Engines, Superior Balanced 
Slide Valve, all kind Boilers, Circular Sawmills, Farm 
Engines, For Illustrated ClrcuJar, Price List, dc, 

AdUress TPJCK & CO., 

Waynesboro',^'rankUn Co., Pa. 



Hii cIcutfdW (Er-finckr. 



£ic(c groge unb ttjiittge EInffe unfrcr S8e« 
DiilEcruitg niadien iBtr bcfoubevs bnraitf 
aufmerliam, bag unfrc f^itma buret) iijve Scr- 
6inbang mit 5S5aff)tiigtou unb bcii cuvopiiifdjcn 
§au|)tfia'btcn, Bcfonbete Sorlfjc-ile jur Erlan- 
gung eon hi- u<ib austanbijdicn 5patciiten 
bietct. 

Sebcr ©vfinber, glcidjuid \vHi)tx SKatiouati. 
tat ongcljorig, ift butd) bie libetalen ifatentge- 
ic(3c bcr SSereinigten Staatcn jum Ipatcinjdjuti 
fiir etfinbungeu l)cred)ttgf. Uufte gfrma ift 
krcit, gc[tu^t auf 26jat)rtgeerfa[)rung, bcutfc^e 
©rfinber jcberSettsu Dcratljci: unb ju majiigeii 
Sprctfcntafd) unb |)u:iftlid) tjSatcntcju etlangcn. 

3)te Seutfd)e ©ection ift in b.cn §auben 
faijiger bcutfdjer Siigcuieure, \.i\&it in ber 
Office (jcrfontii^ mit ©rfinbera ucrfefjten 
toeibcn. 

S)cr ,,Scientif.c. American" tuirb itI fcinen 

©tJaltcn bie bebeutenberen erfinbungen ie- 
^j)ted)cu. 

(Soncfponbcns erbctcn unb (jromlJt beant- 
iDottft. ¥amfil)lite in bcutfdjer epradje iser- 
ben auf SScrlangen fronco jugcjaubt. 

Slbreffire: 

;§it«tt« & go., 

„8eienUfic American'''' Patent Agentur, 
S7 iPatt tRotv, 

New Tort Qity 
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A'lvert'sements will be admitted onthis page at the rate of 
^XMO per line tor each insertion. Engravings mav 
head advertisements at the same rate per line 'by meas- 
urement, as the letter-press. 

The value f the Scientific Ameeican as an advertising 
medium- cannot be over-esVmated. Its circulation is ten 
times greater than that of any similar journalnow pub- 
lished. It goeH into all the States and Territories, and is 
read in all the principal I braries and reading-rooms or 
the world. We invite the attention of thofie who wish to 
make their business known to the annexeetn-ates. A busi- 
ness man wants 8om.eth.fng m,ore than to see his adver- 
tisement in a printed nfw»paper. Re- iMants circulation. 
If it is worth 25 cents per line to advertise inapaper of 
three thousand circulation} , it is worth $3.75 per line to 
advertise in one of forty-ilve thousand. 



TWntJlilV made with Stencil and Key Check out- 
XU.VX1 U X flte. The ch(?ape8t and best. Catalogue 
and samples free. E. M. DOUGLASS. Brattleboro'. vt. 



GENUINE 

ITallliaOalEiies 

"W'e continue to supply these favorite time-keepers, at 
the lowest prices, and Invite all who Intend purchasing a 
watch to write for our Desceiptive Pbicb List, which 
we send free to any one. 

The Price List deBcribes the various grades and gives 
the weight and quality of the cases, and the prices of 
each. 

We send any Tratch ordered from our List, by 
Express* to any place» however remote, with 
the bill to collect on delivery, allowing the pur- 
chaser to open the package and examine the 
watch before paying. 

With every watch we send the 

Certificate of Guarantee 

of THE AMERICAN WATCH COMPANY OF WAL- 
TBAM, M-tSS. 

As many base imitations of Waltham W^tche8 have 
lately been put on the mirket. pspjclally at the West, 
purchasers cannot be too particular In mailing a selec* 
tlon. All Information describing 

Genuine Waltham Watches 

will be found in the Frice List. Write for a copy, and 
mention the SoieNTirTO American. The new Postal 
Cards can be unedfor this purpose. 

Address 

HOWARD & CO., 

No. 222 5th Ave., New York. 

1^" A sneclalWa tchfor Railroad Men and Travelers. 



b—^SCHLENKCR'S PATENT ~ (i 

BOLTCUTTER 

New Invention. ADDRESS, 
Howard Iron Works, Buffalo. N.Y; 



OTIS' 



SAFETY HOISTINGf 

Machinery. 

OTIS. BROS. & ■ CO., 

NO. 348 BROADWAY, NEW YORK. 



EVERY VARIETY 

STEAM PUMPS. 

SEND FOR ILLUSTRATED CATALOGUE 

COPE & MAXWELL MFC.CO. 

HAMILTON.OHIO. 



K 



IDDER'S PASTlLES — A oure lielioi lor 
Asthma. STOWELL & CO. Charlestown. Mass. 



HAMBUGER'S 
COMBINED CRADLE & ROCKING CHAIR 

Address, with reference to the above. 

GEO. W. HOFFMAN, Detroit, Mich. 

THE 

SCIZSNCB RECORD 

FOB 

1873. 

A Compendinm of the Scientific Progress and Dlscove 

ries of the Precedlni? \ ear. Illustrated with 

over 150 Engravings. 800 pages, 

octavo. Price, S2. 

'■PHlS NEW AND 
L splendid book embraces 
the most Interesting Fact& 
and Discoveries In the vari- 
ous Arts and Sciences that 
have transpired during the 
preceding year exhibiting in 
one view the General Proe- 
less of the World In the fol- 
lowing Departments: 
l.-CHKMISTUr AND MET- 

ALLUBOr. 
2.-ME0HANICS AND EN- 

GINKKBIN'G. 
3.-ELECTBICITT, LIGHT, 

HEAT, SOUND. 
4.-TECHN0L0GT.-Embra- 
clng New and Useful In- 
ventions and Discoveries 
relating to THE ABTS: 
5.— BOTANY AND HOiSTI- 

CaLTDBE. 
6.-AGRICULTUBE. 
7.-1;DBAL and HOUSE- 
HOLD KCOJSOMY. 
8.— -MA rSEIA MEDICA, 

THBRAPEUTIUS, Hr' 
GlENE 
9.-NATURAT, HISTOBT 

AND ZOOLOGT. 
10 & ll.-METtOEOI^OGT, 
TEBEE8TR1AL PHTS- 

lUS , GEOGP.APnT. 

.—GEOLOGY AND MINEKALUGY. 
18.— ASTRONOMY 
14.— BIOGRAPHY. 

Eveiy person who desires to be well informed concern- 
ing the Progress of the Arts and Sciences should have a 
copy of SciKNOE Becobd foe 1873. It Is a most In- 
teresting and valuable I^oon, and should have a place In 
every Household, in every Library. 

600 pages. Octavo. Handsomely Bound. Over 150 En- 
gravings, Price, $8. 

Sent by mail to all parts of the country, on recelp'". of 
the price. A liberal discount to the trade and to Gan- 
vasserB. For sale at all the principal Bookstores. 

MtrXN A CO., Publishers, 

37 Park Row, Mew York 01t7. 

Ths SCIBNTIFIO AMBUl CAN will be sent o&e year 
and one copy of SCIEHCB BECOED FOB 1373, ou 
receipt of $4-50. 

SCIENCE RECORD FOB 1873, uniform with the 
«boTe,, Price %i. Library blading, $150. 




yVilliam Smith's IVational Foundry 
I and Pipe Works, 

;i j Pittsburgh, Pa., Oct. 22, 1872. 

Mr. B. F. Sturtevant, « 

1 72 Sudbury St., Boston, Mass. 

Dear Sir, — We are pteased to report the most 
satisfactory results with your No. 9 Pressure 
Blower running on our 72 inch Cupola, melting 

45 tons of Iron in two and one-half hours, 

and believe we could do better still by re^arrang- 
ini; our blast pipes. 

Yours, Truly, 

WM. SMITH & SONS. 




THE 

AMERICAN 

TirllDe Water ffkel 

Has recently been Improvedand sub 
jected to thorough tests by James 
Emerson, Holyoke, Mass., showing 
higher average results than any Tur 
bine Wheel ever known. A full re* 
port may be obtained of STOUT 
MIJ.LS & TEMPLK, Dayton. Ohio. 



WIRE ROPE. 

JOHN A. ROEBLING'SSONS 

MAIfTTPACTUREES, TRENTON, N. J. 

FOR Inclined Plane8,Standin^ Ship Rigging 
Brldijes, Ferries, stays, or Guys on Derricks & Cranes, 
Tllle f Ropes, Sash Cords of Copper and Iron, Lightning 
Con'iuct^rs of Copper. Special attention gii en to hoist- 
ing rope of all kinds for Miuesand Elevators Apply foi 
o4re alar, giving price and othei Information Sena foi 
oar iDhlet on Transmission of Power by Wire Ropes. A 
larfc'e ««ock constantly on hand at New York Warehowse 
Vo. 117 Liberty street. 




DREYFUS' transparent Self-act 
IngOI'ers, for all sorts of Machinery 
and Phafting, are reliable in all seasons, 
saving 75— 95 per cent, The SELF-ACT- 
ING LUBRICATOR for cylinders is 
now adopted by over 150 R. R. in th" U. S., 
and by hundreds of stationary engines. 
NATHAN & DRETFUS,108Liheny8t..N.Y. 



Save fuel, and BUpply DRY steam. Easily attachea to 
any boiler. HENRY W. BULKLEY, Engineer. 

98 Liberty St., New York. 



Pyrometers. 



For testing Ovens. Boiler 
flues, Blast furnaces. 
Super-Heated Steam. Oil Stills. &c. 

Address ; HENET W. BUL&LUT, 

98 Liberty St., New York. 



BEACH'S Scroll Sawins: Machines. — Cheap- 
est and best in use. For Illustrated Catalogue and 
Price List, send to B. L. BEACH. 90 Fulton St., N. Y. 



ROOTS FORCE, BLAST BLOWER 

SPEED ONLY 100 TO 300 REV. PER.MIN. 

SAVES HALF THE POWER REQUIRED FOR FAN. 



p. H. & r. M.ROOTS CONNERSVILU 

S.S.TOWNSENb. 31 LIBERTY ST. NEWYORK. 



;, iND. m'f'b's.' 

GEN'U AGENT. 



MOERIS, TASKER & CO., 

.MANUFACTURERS OF 

AWERICAN CHABCOAL IRON 

Boiler Tubes. 

WROTIGHT-IRON TUBES 

AND FITTINGS, FOR GAS, STEAM 

WATER, AND OIL. 

Supplies, Machinery loi 



|^-Ste»ra and Gas Fitters' 
Coal Gas Works. &c. &c. 

NO. 13 GOIiD ST. 



NEW YORK. 



BUILDERS 



SEND FOB Book Catalogue. 
BICKNELL, 27 Warren st.,N.y 



Machinists Tools, 

EXTEA HEAVY AND IKPP,OVED. 

LUCIUS W. POND, MANUFACTURER 

Worcester, Mass. 
Warerooms. 98 Liberty Street, New York. 

A. C. BTIBBINS. Agent. 



THE HASKINS MACHINE CO. 

FITCHBURG, MASS., Manufacturers of 
PATENT VERTICAL STEAM ENGINES. 




no H0B9E-P0WEB.) 

Our Combined Engines and Boilers are made in quantl- 
tl 68 and to standard gauges, so that all parts are Inter- 
changeable. Can be run with greater safety and less ex- 
pense than any other engine manufacturect. Sizes from 
1 to 30 horse-power. Warerooms, 46 Cortlandt Street, 
New York. Send for Circular. 



IRON STEAittSHIP BUILDERS, 

NEAFIE & LEVY, 

PENN WOBKS, 

MARINE ENGINES, BOIliERS, AND BUILiD- 
EBS OP COMPOUN^D ENGINES, 

PHILADELPiyA, PA. 



BUBRK'S WATCHMAN'S TIME 1 E- 
TECTOR.— Important for al. large Corporatloi.s 
and Manufacturing concerns— capaolefof controlling 
with the utmost accuracy the motion cf a watchman or 

gatrolman, as the same reaches different stations of liis 
eat. Send for a Circular. J. E-BTORK, 

p. O. Box 1,057 Boston, Mfss. 
N, B.— Thla detector U covered by two U. S. Patents, 
Parties nelng or selling these Instruments without au- 
thority from me wlU be dealt with acoordlBg to law. 



P. BLAISEELL & CO., 

manPsactiirbbs op the best 

Patent Drill Presses, with Q,uiok 
Return Motion, 

In the Market) also other Machinist Tools. 

Bbhd foe Cuts. 

WORCESTER, MASS. 



Working Models 

And Experimental Machinery, Metal, or Wood, made to 
order by ,1. F. WERNER. fi2 centRr «t.. m. t. 

"LEPFEL'S" IMPROVED EOTOIB TURBINE " 



iKTERllilEL 

New BookiIustOut- leo Pages 

StHt fREC 



U.0 itny ijuiiiua ill Luiiistuu lu \\ lutii' puwcr, auUi ess 

JAM£S LEFFEL & CO., 

Spkingfield, Ohio, or lUU Libebtv St , n. Y. Citt. 



HODGES, COOLIDGE & CO,. BOSTON, MASS. 




THE 

LATEST IMPEOVEMENT 

IN 

LUBRICATOHS 

TMsNEEDLE-VALVE OIL FEEDER for 
Locomotive and Stationary Euelnes has 
metwith greatBUCcese. MasterMechan cs 
will be furnished with Sample Cups by 
addressing 

CINCIKKATI BRASS WORKS. 



PORTLAND CEMENT, 

From the best London Manufacturers. For rale by 
JAMES BRAND, 53 Cliff St., N. T. 
A Practical Treatise on Cement furnished for ffi cents 



■RON PLANERS, ENGINE LATHE' 
Drills, and ether Machlnlsts'Tools, of supe lor qua' 
„_ U..J ._j A_,.u..._ p^j, aa]^io^_ ForDescrlp 

HAVEN MAfJUFACTOR 



PLANERS, 
_, and ether Machli 
Ity, on hand, and flnishluK. For sale low. forDescrlp 
tioa and Pi-ice address NEW ■•■-""* .. ...— ^. — ^..k 
£MO <^0. Vare Hav<!n. Cnnn. 



N.r.BURNHAM'S NEW TURBlNEf '^ 

YfkTZR WHEEL 

TO BETHEBESTEVER INVENTED 



ADDRESS. V^O/^A- PA. 



"VrOYE'S MfLL FURNIfjH'.NG WOHRS 

XI are the largest in the Unit* d States. Thej' make 
Burr Millstones, Portable Mills, f-Jiu* Machines, Packers, 
Mill Picks, Water Wheels, Pullf /s p Jd Gearing, specially 
adapted to flour mills. Send t< r c.calojiue. 

-I. T. NOVE & SON, Buffalo, N.Y. 



Ra.NSO'M SYPHOrg CONDENSER perfects 
and maintains vacuum en Steam Engines at cost ol 
one per cent its valae. and by its use Vacuum Pane ar? 
rnc with full vacuum without Air Pump. Send to WM. 
ALLEN, 51 Chardon St., Boston, for a personal call, oi 
he Company, at Buffalo, IT. T., for a circular. 



SILICATE OF SODA. 

L. & J. W. fEUCHTWANGBR SEW YORK. 



■A'"aBJIJ8 WAl!! TED— Anybody can make 
JTX It pay. First class articles for Office and House, 
noia nse. Mannfaeturer's prices, and enormous profits. 
Address, for circular, J AS. H. WHITE, Hewart, N.J. 



ffy T. V. Carpenter, Advertising Agent. 
Box 77S, New Fork city 




THRFE PL.Y POOFING, 

III XJsG rFcn ~\. Cft.i*s* 
A good articlp, well recommendi d and suitable for 
either steep or flat roofs. Send for Circular and Sam- 
ples. MICA ROOFING (^o., 73 Maiden Lane, New York. 



PETCE RUnUCEB. 

g A5i»X«EIBtlllS 

A 




MAHOGANY, 

fiOSEWOOD, WALNUX, WHITE HOLLY 

SATIN WOOD HITNQABIAN ASH, AND 

ALL KINDS OF WOODS, 

IN LOGS, FLANK, BOABDS, AND VENEEBS. 

GEO. W. READ & CO., 

Mill and Yard. 186 to 20C Lewis St.. cor. 6th St., E. K.,N. T 
1^" Orders by mail promptly and faithfully executed. 
J^ Enclose 3c. stamp for Catalogue and Price List. 



DOUBLE ACTING 

B UGKET-PL UNQER 

SteamPumps 

AliWAYS REIilABIiE. 

VALLEY MACHINE COMPANY, 
Easthampton, Mat^s. 
Emeky Wheel Machinery 

for grmdlng Tools and Metals, gum- 
ming SawSjpleanlng Castings,gxlnd- 
Ing Pla-Ber Knives perfectly straight 
— unequaled for the sterling quality 
of Its material and wotkmattshlp, 
the durability of every nart.AMER- 

lOAW rwisr DRILL "COMPANY, 

Factory, Woonsocket.R. I., si ore, 9S Liberty S«, \'. Y. 





The Pulsometer or Magic Pump. 

The simplest, most durable anrl effective 
steam pump now in use, Adapted to all 
situations and performs all the funct ons 
of a steam pump without Its consequent 
wear and care. No machinery about It. 
Nothing to wear oul. Will purap gritty 
or mud Jy water without wear or intury to 
Us parts. It ca;nnot get out of order. 

C. HEJSRY HALL & CO., 

20 Cortlundt Street, 
New York City. 




AMERICAI SAir CO., 

, No. 1 Ferry St, New M. 

Movable-Toothed Circular Saws, 

PiiRFORATED CROSS-CUT, 

AND 

SOLID SAWS. 

ALSO, 
IVENS & BROOKE8 PATENT 

Eccentric-Geared Power Press. 



1 HM ME ALB <& SlSCO 

Patent Centrifugal Pumps, 

VERTICAL &: HORIZONTAL. 

First Premium^s at Js'ew Orleans. Cliicliinuti, and Kew 

York. " Medal of Special Award,'' American 

Institute, 1873. 

Perfect satisfaction guaranteed. The cheapest, most 
durable, popular and successful Pump known, for Paper 
Makers, Tanners, Contractors, Brick Makers, Distillers, 
etc. Pumps with engine on frame, complete, at low 
figures, for Wrecklng,Dredglng, Irrigating, etc. Illustr't- 
ted pamphlet,free. liOD references to parties actually using 
the Pump. 22 pages ol the strong st possible testimony. 

Address HEALD, SISCO & CO., Bald wins ville, K.Y. 



HOUSTON'S PATENT 

TURBINE WATER WHEEL 



gimp1"<^9 ^rocjcesti Cheapest! Best. 



Fn the test at Holyoke, in 
1873. the Houston gave the 
highest percentage ever 
shown In a reliable test and 
the highest average re- 
sults ever obtained. In 
practical use 1 Lis everywhere 
demonstrating its superior- 
ity over all others. Emer* 
lion's full report furnished on 
application. SendforClrcu- 

MERRILL & HOUSTON 
IRON WORKS, 

Belolt, Wisconsin. 




THE STANDARD MAKE! 



Emery Wheels and Emery Grinding Machinery. 
THE TANITE CO., Stroudsburtf, Pa, 




TEBxTlS. 

One copy, one year $3.00 

One copy, six months 1.50 

One copy, tour months 1.00 

One copy of Scientific American for one year, and 

one copy of yngraving, " Men ot Progress" - lO.OO 
One copy of Scientific American for one year, and 

one copy of " Science Becord," for 187S - ■ 4.50 

Remit by postal order, draft or express. 
The postage on the Scientific American is five centsper 

quarter, payable at thr office where received. Canada 

subscribers must r emit, ^ Uh subscription, 25 cents extia 

to pay postage. 
A.ddress all leiiers and m&ke all Post Office orders cf 

drafts payable to 

MUNH &. OO.. 

37 PARK RCW NEW YOSr 



THE " Sdentiflc Amenoan is prmted wuh 
OHAS. KKEU JOHNBOK & OO.'S lS£. Tentuatd 
bombard Btg., Fhiladelpiila, uidsg Gold St., New Yorls, 



> 1873 SCIENTIFIC AMERICAN, INC 



